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Bits wo?k was mniertakssB mlaly: witli tfa© ob|©#t of 
•tleayiag mp pr©b3.#»f ©f sp®#i#.» aad icitjr -of tli® 
T«iott# klads 0t ®oe#Mi«. ©»#miTiiig. matujfaily ia I&wm wil4 
rabbits, 'fife# latk of @:q^-3P$mmt-aX tata» brevity, aa4 iasae-
f«t reports ©a, Siaegin ©©©ttraciag ia 
tMs liiist»gr©wt sfeoifio i®terainati©a® b©tfe tiffiealt 
asa. fr®@ar i«iB , 
til® &mm is aot m trmm r#|»€iiig. thi® ligeria sf@®i«s( 
tb,® tM®. r®bbit, whittli wmtm .stmtiet witli .g3?®at ae.©«raey by 
p|.fmaft {if2-4-251 aat E#»s«I. aai ^«fei#wi«s llfjil, ftas general 
tg®i@Bey im tbe paat teas b^ia to a©©»ft tb« ®p#®its fmnM ia 
wild rabbits a« tlis »«« m.s %hm@ kmmm to 0«§tir ia. %mm 
rabbits, Jk.#©iiriit# t®®ts, pria#ip&lly tMifoag^ att'^^tet #r©!is-
i3if®©ti«s is jmms rabbit# pr#Tio«»ly fr«# friM <ici@€idia, m.m 
mhm that m asswaftisa has ia. wrny iastaa©®s 1@4 to fals® 
oceelmsions'. 
Ia %h% mL%h&t*w ©fiai^tt, all tottbtfal sp«©i®s slioult b® 
©arsfally stm4i@€ wit.k thm ait of «r®s.s»iaf®eti©a ©aqpNiriaiiits, 
sia®® tiiis tr©t-®ittSN@ ©®aiitltMt«s. a -^aluftbl© mi& la #stabli»hi»g 
tk© idmtity ©f tto® @o#@iila la wilt rabbits, tlielr kost-
Sjp«©ifieity,, •msA fosslbl© bi®iietri©al «r »rpli©l©gi.@al eliimg®® 
4m® to liost-®iit'ir<M»at. fl» aa® ®f yooag. rabbits fr®® frm 
@©e«.it.ia is a wtoi«k ®b.mlt b« tts®i b.«o©®fortii la 
»iaiJL«kr ataj shew ag® r«sistei©-« @r 
mm&. total' l»mity te mw%eS.m 
tmo 3*«p®^ts of ©3r©»&-iBf«etl#B fe®tw®@a 
ttat iKtlt raJiMt® hmm fe®©a r@poft#4. WmU®T 11933) was 
abl® t© isf^iit 9^ ^o€tt©# ellai^al #®®«itlosl« la aa Iowa 
eottoatsll wltfe Slataria mmm -fwmt. tte# tffis» rabtolt, tep# 
r»©«attr ^aa*ilwi« ClfiA) ofetaiaet l,ar«®ti©a wltli Il»®rla 
.stieA&e trim tto tmm mhhit la tji« ©©ttoataH SrlTlla^ag 
aatubQall -mll^-gla. fl»' amthof was mhlm B©t ©aly to #©afla 
l©#&ar*s wor&g teit la adiltloa to grow @11 thm tmm rabtelt 
Sf«©•!««, S« atlata® Caot trl«4 act amllabl®) 
la til® tmm ©ottoatall# Thus thm flmS-tm ©f tmm^ fafeblt 
spewgioK la ta® lattaf homt- 1®, aialttetlf  ^ a possltollltjr. 
leir@iHIJtei«8S, f©r rimaQa, aat^al iaf'©®t.^-aB ©f ®ott«a>^ 
tails hf spiel®# mist !« ifaap®, p<Msil^y pi^tli' 
©a a©@©«at ©f lae^ ©f a.ciataet teat^waa tiia tw© rabbits. 
•Oa th® othmT Mai»- with 'tfea «®a:itloa 0f Slma^la-
1« attla. a#aa ©f ta« af.®«les mmmlm ia Iowa TOttoa-
tall# #©iili b® ®rom la tfe® taa® mbblt, aai aoa® ®f tMosa mi 
til® Iowa Jaak w&hhit e®ttfl®tet thmi3t la mithm^ 
tmm mWit »tt«atail, 
M a r«smlt ©f tii® pr«®®at axperlMats, tim pto®ao»0a©a 
of pMyaleloglsal si^®l«a &f #.^el41a Isas Elaerla 
Irrealtma aaft lliwzla mmm titma. tmm rabbits «ai Jaak rabbits 
prtaaat tl» sm® morplmlocr la-b®tM ,b0'sts» but axperliaatttal 
•3-
htsf® negativ®l,f la all trial®. Sime® u© 
iiot&M© »orpli0l.ogi©'al tlffer®a@®s ar® apparsat, it mmmrn 
^ preferable t© a^sigMt® %hm .stralas oeewrriag. is rabbits 
a« »r®ly form or Tari^tles rattor tliaa. as iistiaet speei^s, 
tiir«© a«f sp«©i#s «r©©t©4 fey %m author Cl94t aat pr®8®mt 
pap®r), ar« toaset m «l®ar a&rfii©l®gi®«l tiff©r®n®«s a®' well 
a® ho.«ti-'^®fer®a®®.: 
^® a©st e©^l#t@ ®tm4i®» »4« wltto 1.. 8®ol®pQri®. 
fe®@ams® it was afel® t® grow in the tai» ratifeit. ,l3^eria®ats 
war® ®arri®A. ©a to ©is»®rr» it® Mtavlemr, Itf® ®yele, Mo-
i^trieel or, pfey«i#l©ilesl, ©ha^®®^,-. iwijaity r«lati©a»liipB, 
•®t®.,,' in th.® l®tt«? to©©t. 0«f®rmtiv® stm4i®8 ia beth li©8ts 
iwr® '®l»® p®:i^or»€. 
assmlts ©Itaittefi toair® l«a4 th,® amth©r t® l»li®re tMat 
s©Qii®r or later g» mmlmmts will «xt«a(t it® Jbiost riffig®. Oa® 
is also' l.ead t© e©at«iffl®t® it® ©*©ltttioa«ry i«rivatioa., per-
Im^s frea liiat»ri& l®»©ris Bwop®aa lar®®. Si«i.i«tion ia 
tliis e«»® tats hmm a®®©apMai©d hf a©rp^©I©iieal aad -fiii-sielQg-
i®al aanifestatioma (in tJh.® micro pyl®» r«siiml feody, iatestiml 
lo@ali2®tioa ot@*), aat feti@atl«g are tli&t it is »till goimg 
OBt lAil®' tb® frssaaed origiaal sow®® to® r«aiii®d «B®.baiig«d. 
For »p®elfie diff©r®tttiatlon tit® s«i» ®riteria as tbos® 
ms®i by I«s®®l «tat '^-aaJfelewiea <1931) was ©aployed witli T@ry 
satisfactory r®'®alt®,^ »i«®tri®al -data »« tt»«f«l ia 8«paratiag 
suoli ©los®ly related afeoiaa as B.» ®ti®dae aai B-» irr®®idtta. 
1:> m&mm. ant !• aiAia. . fbis pireMsetmr® la eiif®©imll|r 
fm thmm mt w«ll witM a©i'pli©3.®gie.al 
•4®tallg ms«t iM speslfi# i.t, sis® ©f al#r©-
ll'l®, i»«8M«al '^oAies, aat m fortk# 
^fli« ftttttoi' Mpm %bsi% %k  ^ rmnXtB hmmiM r@p®rt@d will 
IKTiw® f©r fa;rfelt®r stMies in. l«f@ria® ©ottidia. 
Slailaf stttii®# wlil imrm t© %m «t® ©a th® 
Biiii»lae^ @X rabWts s©t availatei® ia lewa. f©ir p«rf®s® 
al.l" s^«©le« .®f llMtrift ka<»a. -so fm frm .I.«p®Fi€a» eatm 'feetag 
isel»4@t in f«f®r -ami tit® lit®i?.attiy« 
-5-
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M SAwa™ MB 
f&« fiyst p@3rs«a to mmm mm Slaeyta %k® w&hhit, ©r ©f ' 
any aa,i»al tor tMt wm 'Lmmmakmk' (IBfkh 
wM, OQb&li Hfta), in. Ms 8«r«»%k at-
dr®es«4 t& tbm l#yal S@iii«ty of ]toai©» aiiatl©a«4 •»¥®j»y iwuay mml 
mm@mt ia tte® feilt of as# mblit* poi&t'^  mt 
by B©li@ll, was pmMbly 4@altag with ©'©©yst 
stag®'of 1» »tieda©# wM&k.f however» a©t w©©gai8® as mm 
orgaaiBa, 
?®ll©ifiag l»«@aw«ali©«fe, ©titer awtli®rs «aw o^ysts ©f Eimerlm 
hut ai#tBt®i'pret@d t^ ©« f#r ©t&ti» Btm&tmm* emm@ll CX83i) 
a©®»4feeft aat •&?:©» Issims -©f M#fatis ©•®ii©iti©8ls, wM^h he mm^ 
»X€mM ImmlmB ©f • Me# (lijf) was tli® fi^ st 
amtto't© €m&ih0 aat t© iyw ©©©ygt» ©f tto if«©l@s m©ir teowa 
as ^ 1. #ti:»4a©. tm&i ly lila ia tli© XiTmp m& ©f a ratotoit 
•amt ©©as£4«i*#t fey Ma t© ^pms gl©l«JL®a, 
C1SS4) was t-&®. fiipst t© ^a®M a ©©©©itlm f©mat .i» 
th« feoes ©f rabTslts* H© nw©i it Bii^ ©ai>«miiiii ©yif©i*»6« •a»t 
©allai atteatiea t© tli® aiailarity ©f sm©Ji ©@©ysts aai thmm 
of Ps©i^ sp©ra3i (a :gr©mf by fctllejr ia 18W.I» ii®ati©aiiig 
ols© tit© ©®©mrf@a©e of MtrmmXlMlm ©yats ia liirai- tisatta. 
iay« aad mirnt&im. »i»|adgat th^SJt tw® aatwe, ©ailing' 
thmk tr«i»t©ia a®a. Wmtmmm ©M©rf©A © .^yst ap@r«la-
tiom ill water fmr ttae first tlM«» .loili©k«r {lt54l p®iat®4 oat 
t^ lat tlier© w®re 4iff®r®ae#i te®tw#@n latestiiml gyat liy®r 
e©0-#i€ia# Stl#da |1M5| t®s.©riib®4 sp&vvLLmtlm and for-
»ftti®a. of mmlmmS. im « #p«eial. Im tte s-tae 
j@ar, Maa®i»iia (liiSJ apfliet the Mmm Mmmmmtlm ati«t&# 
ItQ-mgariaal t© thm liver ©o#©itiia». fte,, term S|«3r#s©a was ia-
tro€m®®4 hf .I»®a#li:«3ft^  Cliff) f<»r ©rgaaia  ^ tli@a pla®®t ma4®r 
0r*@gariaita», &% ©r«#t#i tfe@ Scieeiaim> «iTii^ a4#<imt© 
4®«®rlpti03a@ of .£• ^^fiforas a»t £., ggrfo.»a».# wfeieb 4iff«r®m-
tl®t©t ®a tto« teasis &t 9i»;®ai lo®^ftli»ti©a. His fif®r® of 
£• QyifQ^w® s©®iB t© tfee first at®*^at® pi©tmr« «f t&i» ©r-
gaaisa*. 
lalMaai «ttt€i®a gfwiilatioa mtsii# %h» hm%* 
SliaoM {18?$) @r®at«t the term «®r©g©it# aai tift ©acfwim t^iil 
work m 'tli® lif« M-storf. t«®airi%tog tto »i@r®gaa»to0ft® for 
til© flr»t tii»* He mm afpareatly. %m fJ^st t©- ms® ralfeits l^a 
Ms. ^ t«ri««ts, ff«iffer |1890) refcsrteA £. wifcCTS as a 
parasite of tM® litar aai i»t®«tim# of rabbit® ami laill«t 
aat I^«t Clifl) © t^ai»®i fmr® laf«®ti®  ^wltli !• gerforam®, 
foistlog otit th« pr«»®as« ©f m ®3Etra»r®si4«al aai @iiafirm-
iag iM w&rk of i:®lli«.,lfe@r aaft i^i®:kart #©ae«mimg„ tto® 'imality 
©f species kmxiwm at t-feat tiwi« ''flta'y iaitia%®4 iaf®etioa t«st» 
ia sp®8ies ilffarentiatioo.. 
•H'«iff@r Clif2) €isew«r»€ s®felis©goi^  aa4 ® t^«st@4 pr®« 
wlma wor  ^ ©a tto tmality ©f sp®©!®® ia tiw rabbits te®®att:s® 
la® tailed %o .8«® m ®x%3ra-:r@sMmga tootf, labte© (1S96) a®B-
C. m^mmm a»i £« mifcn?m'^ the first m^wevim i» 
tto# iat««tiii®' aaA wltli'«' ,3?@slte®l te©iy,. mM tm s#eoiit la t&® 
llvm and wlttoat Bmh BtTmtnm, ilStorlRg {lif7J »atloB«€ 
!•• fmm'& fh«saat, aad 1% wltJi 
1»' SKMSSE yatobit. 
' (1902) tM# t«f'®l©p»ttf mt %km iafeetlea ia 
.MitEa*r Clf03-lt statfi^  tto® gt©inilatl©B 
• p3?#e®s8, wm& -atel# f© o%s»rr®' tim- rnsmm  ^ail'®-
»it«s tt©m oo#ypt« .Im. mm^Mrn H« «p]pl,t®d t&« 0. 
eaaieiill t# th© flp@©l®s tfeem. kmmm. as £» miSmtm «b4 £• serfogmas. 
*a#l«l«wikl {1904) aention-®€ ^aim .«xtst«s#.« ©f ®a 
tiaal «t m to-fott®' fisrm. ' l«l®h' Clfl3) st^l®€ thm 
mA &i 'm. iatsstlaal eall«4'SS|SSS£« 
{19131 r«»T@€ thm sf«el#s mTfummst aM stiisaae fwm.. 
%km' gsatts Cocoidiiiiii L«m«ka3pt- sad' plae®« %k« in lisegift. S©liB«it«r» 
Om til®'"basis-©f .Ms #Xf«]piw8a%ayL li« stated that 0mfs%& of 
1* fttie&aft ff!d *© 'rnhhltm rotated Hirer «©©®idlo#is aM tkat 
M© #oaM mot 8©« r«»i€iial t>Mi®s is ttefsm. ' lautaaa.'(1915), 
fixiMiimiag ia ,if#por%«€ "feim easfts of' li-reip #©®oi* 
'diosis «d #liP7-»a'#as#s, 'imtestiml ®o#®idi©si».' h® 
did mot - id®a%if3r 'tto femad, Mnm (1919) ga'r© a p?«-» 
li*inayy aots'^n m mm «^©®@idi*a* w&l«M k® failed %e' i«#©rite@ 
^latear, feut wkijs© #haracteristio:« mm %kmm &i aagaa. ta;«warife©d 
sukm^mmtly hy F«ra»'d. •Rsinteiw C19211 'jp^riwed "fefa® eoe®idia. 
wmMtlmim ia lii® hmk oaly imd J|» nmtormM trtm 
XepmMBrn 
Mlemrnim' {MZM • 1» l.#^i8 wW©k im^ t&ma la 
a»s«©i&i;lw witk ailMae fro* kmtm {Lem» europeus) is 
H®ll^€. For "tell® first %M® m #r^s,-laf«®%i©a' »xi«rlwat 
M% with »«galjiv« flrari (1924-25) 
lisfeM e^©l«»lirelr thm^ separate identity &t gtledae* g# 
p«rfor&iig ^ m& 1« ^^wmam is th® raWlt » %hm 
latter mrnrnihrnA m His' «xp®rli®iital ^ »rk proT®d t© b® of 
®p©at valU;# ia up this contftstM-<|m®»ti€i®. H® alse 
iatroduced a nuaber of Important diff#r«tlitl ehara«t©rl«tio@ 
aa well aa a study ®f «®rtain phases nf th« l£f« cycles of the 
ttor®e speeies* Hs stmtiied ©©eeidioeis lAamtely, amd his werks 
are classics ©a th« subject. Waworunta (1924)» main® e^ert-
asatal aethods:# t»©mlat@d rabbits with a «p«ii®s h®., thisi^sht, t© 
^ !• atieda«» Aa intestinal coecidio#i» dffvelopad, l®«aiaf hi* 
%& believe that,.§« stiedae was able t® parasttim® b®th %h« tiwmr-
•aad the intesti'Bi®.. S®-hll»raki C1925)» #t*rtyiM the- -toeeidia 
©f har#a ia ©©raaay,, reported the ooQwermm ©f 1. leporia, 1. 
gtie€&® Mt 1* <1925)#-'•«y*'®flae t^h®' Bra^lliaa 
•frotQgoa., aiiiti^d y.» gtiMa® ia ah®©««»»s ©f .rabbit li¥«r,; 
IJhlh#ni C1926) dealt with ®o©oidia., w^ti«aJa.g: g» sti®dae ^d 
i.* pjgfgnumi-. l®i«lm©* ffflid 'l©fl®lm llfif} r@f®rr®d t© !»• gtieda®. 
!• iP®gt®r^g «»d l.» aagia-> Shapiaa- 11929) did @xperla®»t.al' 
werfc with rabbit ©©(©eidiopia, and tri®d t& establish a imbbit. 
eoloai' fvm fmm m Mm wMab &h@ «#®M©4 to li^  
pra®tf©al* Sm»@1 (lft9l 4es©rlfe«i m@iiM fwm %M tmm 
raUMt, !• !• ga^ ®M £• mTt&Tmm, 
K®gn«r aM Cto Cl93t), m&klm is t&» PMllppia#s^  ^ r#port«t. 
fi» 8ti®aft#« • 1, as4 a ttoir4 tyf# wyL©ii th«3r €14 mot 
i4«atif|'* S®«ss«ff (3.931),. tip«sw»tlBg a gea«.m3.- «wrf«r ©f 
i-abblt .eo«®lil,a, 4«®it wltli B» «tl#aa«.» antiam mi §• mwtmmmm 
M %hm Ittss-Ma hm  ^ jJ^wum t^mirneftr Foltt©k®t©ff aat 
l&st@gai«ff f-@mt tto© s®a® ®f®©l«s .r«feaft®i #tli^ ' 
lur0f#aa l.«,, 1» tf|l®4a#. !•. |.:»goria aM 1. %a»s.-
K#»a#3. mA J«rtciswl®» lifH}, studying ©o@e,i41a la tmm 
raWJlts, tmm& t.&@ fowt' m-pm&lm tesswi aa4 !• Immi" 
4m. n i^ek ms a»w. ^«r 4®ttbtM tk® mililti' of 
nasal wt4« 'ittlMl tr@Ea:«f«r ej^@rlM@ata iJit wa* 
tl®a«4 ®©@y»t ate i^ywillties.* ^my tliat •rmbMts witli 
Xigkt iaf»etiwis 4# m% m&rn aay r«#ilar ©llalaatl^ a <Mp- # j^sts, 
aii4 timt iMmtlm ©f tto litters frmm mtmlOM Bmrma mt@ mm 
trm^vmrnt ttoaa tkr-ettgM. tm ® oat act ©t t@«s. aa4 tkslr litter®, 
tkm.lT work @©atrlbmt©4. •ery mmh tswarA tto 4eliii®«tios 
of tii« »p«ei®s« Bi« tr«ata©Bfc i«r'8f#si®» by tr@irio«8, *ork«afS 
Is, wltta tm ex©«ptiO'as, sttb|«©t t® 
01«J.ssia (1931) 4®termijie4 tlj© 4«UE?«ttoa ©f @#f©Mia im-
f®st«tl©a la. rabbits- iBfecte4 wltii 1. mmm» aM Ib t&® 
fear, W»mey re.p©rt®i oa rabbit coecl4l#iils (i.#- 8t.l#aao tat 
S* ZElSSliSl* a@stl©alffl^ mmwrnTm® of appli#t ©©at^l «ii4'i>r®--
ptoyliPEis.' {1931J -©ii sp®«i«s ©#,««r:rlai; • la %mm' 
rafetoits ia fmguay-, Etwj (1932) fmmA %h® saw speeies »a-
tlm^ •%y'K«sa«l' mnfi 5"a»kl®«l&-g fei'.tamt mbtott®, is %m |a®k • 
^ ®-«llfoyai#m»:l« C1932J r«f02rt®i 1» • 
»<1 g.- wmtrnTrnm tTtm thm ©toatia® top# (.LePia SEBlSr 
©gata Im 'Wmmmm llfjtl 4#»ei'ife8€ !•, glxifeQemai® 
BmsHtaa hmm (MiX'wil&ms let -ia %hm 
fellowlag' y#str !•. aaiilljit.iffia tw&m %h& &m@ hmt, 
&tt«aftliig with this «st S. piato«aais 
la tM-%«»• mWt,-ieiM ttiistt©««#sfally«. . ^ 
J»into C19331 #»i«iM.«iPe4 J|» to@giam. mm.'mfmQUsmm wl%k 
S«' £liSi!E# !• 1* PiirfQggfflyB. l@%©:rt»#ii ^-|1933) 
repsaarted' fIt# tyi>®s ©o@yst» fF0il tit© British, -has® of wiiloli M® 
was to ld«it. Ify ©aly B. stiMa#. 1# pgyfoiyaB# aai^  !• l-ftDorla. 
Yak'ias®ff' 11933} ir#f©3?'#«4 m -tli# sis® aat it» -ralm# im sp#-
#i« <ilff®r#atimM©a.. .la m stttiy ©f #»ys%®.Moa la o#«y®t8. -
!•• »tii»aa®. Sis»t-ai» C1933 J €i»ttstrate.t tb« pif0e»s.s Is la-
W 1b« aetiea ©f p-»4sr#ati@ -€m4 ««pl«t©t 
'ly ®foataa«e»s »%ioa g£ %to. sieromeitea. C1933)''®^ 
taia#4 fasitlfs .la. Mmm. «®t.t©&tails witM 'Jl* mgaa 
.f»oa th# taM • 
Uststtlteyaslti (1934)  with @<^&ltla ©f 4o»®stl® 
aaA w,tlt fw&m aat •.r@3p>rt«i ®®^@a typ®« ©f ##@ystii, 
of wbisfe-fl'r# mm as tfc® Mmm »f®©ie«. ffoa 
taa® rftWait*. -H® als© ©xftj-'lawmttA @a '«s:i •«p.®rc .^©Hy 
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4«!^eJL©pK€®tal ey#l@ of B, mmm la thm tmm rabfelt. tariai 
C19401 €©s@rlb«t. ]|. jtyl^ilagi frm ttoi aPisailiia liai'®, Trntmrrlw^ 
also to til# wm&mm mf E» ta tk« -mmm- hmt* Mmm& 
aat Wall®^ {lf4t| smrreyM tli@ ®o#@tila of the Iowa ®©tt®atail 
{Srlyjlaattg flwldaa^- »aazmsii). «m€ Clf41) 6-liaraet®3ria®4 tto© 
lesions bf leitogja, |pi^®%a¥ly 1, a®ol«iMiyisl ia th® 
ta til® oottoat&il arasitiwifleij |lf411 #litalm®4 ©roes-
lafeetion with J. atleiae of %mm ori^im is th© ©ottcsi-
(Sylvilaisus audoteoali ¥aligolft.)» l«th#yf®r« aat E®«s®l 
(1941) studied the ©ndogea^as life ey^la <jf j, igg#gltma. §• mmm, 
S* 'aafi 1» »g:gfoi'a»s. im th» ratotoit# ianralh® fl942) 
daseififeed aaQlityoria la tha tmm «ott©mtail, aad affaetat its 
growth in tha ta»» ralMt l>y ai'oaa-aacpariaaat. I^his ws tha 
fiyst pTmt of a spaa^las fwtm. wild ratotoita ^ernlm ^® 
yftWts.. 
•••1.3* 
fhmm s%a€.l®s wmm mmompliBM wlfcte tii® we &t ©oooldia* 
tm@ mrnitm for %m Si t# ©totala: m%k ymm 
ral>te.its,; «p®ei»X fr«emtt%toa8 mmm mm wmxe 
ia apseliO. ©«««# wltt'grill«t tettiw, mm ptas, so %M% pel­
lets wmM. ^ss %im «m4 la'-tli® 'paas,. 
Syst-watie el#aaiag wm ferfoiraia taily hy Ttmmtm 
wtsteiai tto@a wit& *»*•«, ••«»€ SkSfim foaf 4t' tomi-s ia a 
yooa m% ateottt 3i®C, for f«yrJL4iag aai ^ssswar®' tm 
nmt&T w&m ia s«a® i«r* gi*r®a wa.« l«ft 4i 
&<Mafs ia tk# mm m&m, M> ©oaslst#a &f mMmXfa Imy, mmmtmtM 
mixMrm, ©at«. H© ^mm foot was prevltM, Wmtm.mm- «o»-
ta ®»all Irltaatfers mitk & foyforateA 
tteeigfa wiii©li a gMss tube wa« iagtrteA., 
. fk# fmms w»«*© f?« thm t#@« wk®a 10 
to 15 4ays oM «4 aalat«JLm@€ -is sw®««€ wif® sag©s, witk 
grill®«i liott«i aaft f®ll«t f&a». t^#®amtl©ms tak«m w«r® tfe# Siffl® 
m tm tb« admits* wm®- tailj «»almati©ii. f©r 
a p«plod of 10 day®, && tteat «By spsntaii®#iii wowld 
ItftT# tia© t# »hm mp, 
M. gygtewittle att-e^t was md® to ©mtent @,o©tapoa®&®s, files» 
@ad aay #t&©3f p©tsatl«l mmmm &t -mmfrnt t3?aa«al8st©a. 
All sp©@i®.t &t Mtmmlm. mg#d la tM» woyfe wmm #©ll®©t«i at 
m ia tito Ti«ialty ©f Mm»* Cottontails amd Jm©te j?atoblt8 were 
mhQ% th® lat:#s1;iiiml cont«ats exaattttA. mrm als© 
®0lle@t®€ ia %km fl®M, prlaelfaHy Amriag thm wlmtm mmsom., 
tkw aa?« ©asJlf fenat.. 2a &mm tkat pellmtg ,w®r« 
tmkm toey^t %h& hm® wmge ©f ®. gtT#a mWit , tli®y wmm 
sMe»i as %© a €,l.ff»eat iai4vM*ial.. f@ 
sporttlatloa %h® p®ll©.ts ia tte lafeoratoyy ••»»€ 
|>l6@®4 In a P#tiri tlsli wltk 3 B'oMtim' of, potassitM 
dltteomtt, • ateoiit 2 wlllianstws at i?@« 
aii'iag tie w'iat#,!' thmy w«r© aaijitaiii@4 at 3#0. in wmm Trnm 
0ultmir»s wBM k#pt ia tM© •,»««• it#luttl©a.,, ia r«fyig#r&toy, 
Mmmm'vmnM aiid a©:rsftologioal stadtes' w#r« a«A« ©m toette sp©ini-
lat®4 mi niwporiil^tei, ^^t-jrsts. 
JtofestiQM -wmm glrmrn mmwAiMg t© Bi»§k;«i'*.s t®©toita«, wiii#k 
eonaistis- ©f" iajegtioas ©f o$^y»%s- lat© tto 8t«it@^ ttoa^ a 
rmbte#3? ©ati#t#3r«. Is o.yt®y to €«t®at®» tli® ii»»ag©» ateiBlst#y®d» 
#.®«Btja wmm msAm im a ^rnemftmrn^mm 
%aamtit«tive -©©mats mmm aate W l#sk« aM I3«r^sMr®'s 
.Clt37) wittooA. .Somtia# ©xMtiaatioa® wm^m €o®» W l>©t& ttiwai 
frssfa watsr aai .gait flotati#ii a«th.od®. Oityst waAiJ^ %®f«ap® 
spQjfwlatim was a@@aaflisiii:i W ©aatrlfagli^^ tte@© 
tiae# la mMm* 
Tkm mhiMmmSM «r®l® of !• a®Ql«Boglg was mtmirn^ is tli« 
t«a® ra»lt. Haavy 4»sag«s^ as Mgfe a« 600,000 «>8®ysts, nmrm 
giwa to «ig»««a»tay-©M mblltSj frm tTms. ©oaeidia.. A ifatebit 
was killed wary 4# howa Matll eomplatioa ©f the lif® ayel®. 
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l»0eiaiaatloa of thm laf'«©tl©a, was a«®«if%aia@€ hy & 
ra'bbit sectioning' tiff ©rent .parts @f thm latest ia# XQ 
after tti© experiaeatal ,iiif«©tl«, ms iMme-ti. Ha^roaeopl# ' 
©aEaalaatioa «ad iat®#tiaal mmmm ar« of great li#lp Im this 
I»r«3®e€ttr0* 
fJfcL® hist#jl®gleml t«®taitm# wa« tliat of loMabas'b 
•(1937). BotJi S«ak«r*« ami golmti#®®' w©ir® m8»t as flxa-
tiif®s, Seetiona wmrm ®taiB®t wltM ®©141iiara*B poly®ktmm 
l«ft® him ttBd mmiM m B^lafield*® lie«»t@x^2.ia.. were 
»a4«'iysteaatieiOly, ®tes«rrM mhm. »till fresh mA • timtlm 
and stalaiog, amlmtlm m&. utesolmt# mlmhoX mmm 
tt«©a for fixatives mM Clelih©ra*e ai»tli|'1l®a® Wkum, 
Oel,afi®lt*s &®aat® l^lm, 'aM lr©ii fe^wat^ siylia wmm ©km@& for 
• 
ffe® &f ^r®s#it«», and tkm 
w®r« tm i^ih ami tixM mmnAlti&m* ' Mmmrm.mt» 
aat dTftwiags wm® t^ ak#n witfci tfa# 'SiA of & ®««ra laelia.# Tit® 
i®t@3^aatioQ. ©f til® a«ali®r of g®a«rtiti©B« of »®Msottt» was %M 
sa» as that aiopt®t toy a<m€atottsM (193?I. 
Or»s-iBf®«ti#a «p'«ria«ats if«r@ p®rf©r»®t by pmmlmg th® 
©®tt'»tail ®fo#i«s. of B.i»®ria' iato the %mm rabbit, t&os® of 
tH® jaek rabbit iato tli® t'«M. rabbit aad tit® oottQUtaiit ant 
tlios® of tb« ta«i rabbit' iJato- thm eottoatail. Mo young Jaek 
rabbit® wer® availabl.® for ®xf«rlffli3tttatiom. 
lxi»®rla«ats m lammlty to aaolei^oi'ls wer®-aaa® 
^groaps ^ rmmg rabMts |#atlrely fr®» from @-©o#i41a b»fo3r« 
%m ©xf®rteent«l InfTOtloaJ wjltit admit rmfeblts ir®Tio,*i«ly 
wi%h otker si>«S.«« of 
Itsmlts' ofeiala#4 ia rsisiig yo^tuig irabMts fmm tTom i^isi-
€ia d#aoast3?st# tfeat ¥©«% • Mtliod of eoati-olli^ ^ 
outbreaks of inf®eti®» in tk# labor»t®ry is to eliminate o^yst» 
bj ^©^t-lndu®®^ t«ie<@atiom. It #®«s .©l@ar'.ttaat'no•otli®r- pp©» 
pljylactic pro&#ss yields jincli good r@»dts. If ^ as and oth-tr 
a#e#«®ori®s are ©v-itry k$ •an4,-fia:##d, ia n.-warm ro©a 
abotit |6%,, t&«r« is a# '>«;tiMXity at aoraal ©i©yst 
latioa. 4 f®w-©IS®f@t® abnormally SfortilatM ar« maabl® to #am®® 
ftt^^«r iaf®.®tt©a. %h%m ^rmmrns s^&tmmnm SMmti&m 
browgkt t# til® lab^fttory .«-« ©asily «llaiBat®i and raiafs®tions 
ar« 'irery rare. 
fm. Qmcmm @ m& Tjm HAssif, 
-mx^mAma cuNjgngs {LimmiB} 
nmmm stied^ (LmwmM^ ipcif, mi 
Paoroapemliam ovlfome Ream®^, 1S54 
"at!|«aae X^lnAigBaai. 186% 
Qoooldltm"ounloull Rivolta, 1878 
Cocoidlim oviforae Leuckart, 1879 
im, I, fig. 21 
w©idal ellipa©i#il, glt^tlj u&Tmm at tli« 
tjl© ®ad, 
»liMm tint t®' yellniplsli -or fMAlgto mmmgm, 
Micropyle; ilstiii#t, emv®x. rmwf thin, leaving tlie 
mml m'pp-mwwm* ©f t&« oinirst uateelcsa. 
Oeeygt mil J tkla, wltfe the sme thielmess tiirougtoit, #xe®pt 
.ia tliG j)2T03d^ity XEiox*o]pyl© it 
is thinner. About 0.75 jti is tM^toiess. 
tetm^residual lodyi Als.«Bt». 
.3^tga»r«8idmal hmrt |r«8@st, wal or gfherital, afeomt 8,0 hf 
o.O ^ in €Jte«aiioa. 
Sporulatl^  ti.»ai io t# 73 hmmt mmm&i 65 hoars, 
l.e»gthi rang®, M t® 42 meaii, 37.0 37.5 
.Breadths rang®, 16 to 25 ;tt| »ia, tO.S jai aod#, ao.5 ]a. 
Shap# ind®2:.; l.i 
Spi>r#ey»tt ««r©id, with a bluntly paiattd anterior ©nd. Average 
diaeaiions 8,5 to 10,0 p. by 17,© to 1$,Q p.* 




Patent rang# 21. t© awrmge 24 iaf». 
I«©©aXiaatioai «iitli#3.i«tl o«lls of tJie l>li« tttsts* 
tiaga#«i0s flj Xomlimtim ia. tte® ©pitltelittl #©ll8 
of the Ml.® imet#, 
C^l presence of iatafa-resitml mS. 
absence g£ «xtra>»i?'#»itii&3. 
C3I sporocyst wltk Wwntly foiat®i 
anterior «at. 
f®3.X©wiiig k-o.ifts B. stitto® im aatta?® bat# 
•b@€.a in tk® tiaiAii®. 
!*• SES^glS, #al.if#:»iett8 ai^ |j« iaterioaaag, i&® aingl® 
©.TO#«-laf@eti©a Is %m ©»# toy 
{1942.}# its la gylyilagg® amta^Qaii irftiieela 
in, Callfoirttiii.. '&&• far a® r#f#^«B@@ Mas %@mm. aai« t© its m&tmml. 
omnrmmm- ia #p©f i« &f ByXrilmm, t% m« fimai in 1mm. %mm 
btt% mmm in fottontails.*. lo «r©ss^iaf®o%iom ©xp-^afi--
atats wBm ©arri®t oa witk tfei# »pe«i-i©8.» f&e possilility <«t 
ita grewtii la m%%Qut&iXm Is B©t ®ia©# tli®y 
ar« ali® t© har'fcor all otb.«F si>®ei«s ooemrirlBg ia tmm s«bl>lts 
wtoa exp'^^riaeatally iaf®et«ft. 
fh® m®^mmm mt §.• gfeieaae ia wiM ia aatwe is 
l@f@r«a«#s "M#«4 ©sly ttp®a »p.oemiit'fe«€ ©©eysts aay 
l®a€ %© ®©nftt«iTO, ami suoli aa assertion ©.kotiM 1»© mate ©sly 
aft©.f• «a»aiBati©a mt tife® ©oatsats of tlm -geXX ttaMer.-
B3»Rm mm^QmrnB imimmTt is?f) jaicst, m$ 
Coocldium cuniculi Hlvolta, li7i 
doecMlm mrtm'mB I^euokart-, i87f 
cm. I, Fig» 51 
.ShapeI 'elliipsoital t® slightly oval. OS^jrat ©fually ^madet 
on both ends. 
Colei'i oolofl®®.® t© sl.iglitly fiaklsM* 
MieyQiiyies- &fea«at, 
O^yst walls tMek#!- ti»a in E. gtieAae^ soa«tla«® ir^»galar 
ia outline. 
SaEt^a^geaiauiil teodys tr#«®st, -iigtiaet, «all,, ©vsl ©r'sfiiwi-
®al, • MassBPiag aliotti 3,§ pk, 
'teoty: ..pf«®s.at, saall, -©loagated tO'"rouaaish. 
SBcgtalatioa tims 30 t© 55 hoursi aw^sg« 45 feoura, 
iMmthi 15.® t©' 30.0 m mmm .21.5 »* a»4s 23-0 P-* 
Breadth: range, 11.0 t# 20...0 fit -mm' 15.5 jar 14«t ;a. 
Bhmm- l,4. 
gporocysti ovoid, witii Muatly pointed aaterior «ad, Averag® 
tl»®nsions 9 * 0  to 5»5 ^ 3,5 to 5.0 a; 
mmM 8.0 M 4.0 ja. 
Sporogoite-j as usual,, with s*ill graaul@;S and 
eeatral au©l«a». 
ggepateat j|©$iM$ 4 to 5 days, 
gat eat period i 12 to -24 days. 
3totaatiaal lo©.ali»ti#a'; smll latestia®. 
Spasifia diagaosiai |1) absence of aisropyl®, 
{2.| frasena® #f axtra aad latra-rasidual 
bodiaa, 
( 3 1  «al.l sis®. 
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WmMm its iisml host, 0. ©unleutea. this sf#'#i®,s hmm 
also 1»#®a r®fort@t. tmm maerlcanmii. ©alifomietts. 
!• artiems. S» fl.Qgia.aaii.8 »arnsii aa4 §. teagill»a8.ig. fh® 
aiathsr a«Te* till# specie# nmtmmHy is ©ottea-
taiis, m 3?®i©jrt®t fey Moygan Wall#r 11941), who pessimy 
hav« aistatesa it foer f. »avijr#n. Its 'mtuxml m&mmnm 'la 
©ottoatmils 1® f©ssitel«, feiit mrmm. thes frolialilF ia ©aly a «aall 
thaa. M a total ©f ais® tmm .im^feit# »x|>©Ti-
^mtallir laf®et©€, th# irepat^t pariofi; was fy»» k to 5 A&r® 
ant th© ptte»t psriod froa 12 to 2k iayit. 
Q#oi3!mphi®al €i®ti?iMtiomi ©@s»ij©litm» 
3» Mwrnm mmA sfeASu* i9Z5 
IFI. 1, fig, 1| 
SMipei .©r©lt, teJf©at* 
Color; »^a:i^«-y«llow ©r 1ire«ish« 
Mieg&pyle; prtsast, T«ry broad and distiait. CTsttally th® 
aarglas of the aieir©fyl® show p©@«li«r 
irregularities. 
Qoeyst mil; with saae thlekaess tteou#iomt, «x@®^t a#ar the 
mioropyl© «mft, where there is a smdiea 
iaoreaae la tMetaae»» aad ©"rea foraatic^a 
of hills momS. the aier#pyle* 
gxtra-residm&l lodyi present, large,, afeout the eaae size as 
the sporoeyst, aeasuring ateit 9.5 ja ia 
diameter. 
lntr#-r»siaml ho&y? present, fr©* 1 to 3 soaetiaee only 
gri»ttl-ar and scattered, tet tteaally wal» 
gmiralatlea %imt 4S *1© 55 5© houT®, 
• . jfaag®, at.t© '42 jas »«« 55.^  jaj wsi# 36.0 ;a, 
raag®, 2© %Q 26.0 }xt 24-0 pi »0t« 24.7 ;a« 
Sfea^e iM#xf 1,.4.-
Bmrmist: m.oM,.- without pointed ant«x'ioip ®xtr®alty| aeasua?-
ing on the &ver&gm 13.to M.O p. hy 
6.0 to 8,5 ju, 
SgorogQitei' ma msmal with large Tmtwmtlv® 'g^aaml#® a»4 etatral 
mucleus. 
Preggtent perloas 6 :tiO. 7 days; average ? iays» : ' 
F«t«t pn-rioA: -la t® 21 taysi' a*«r«g« 16 -
• tetnatlnal loealtaatlon; icwer wall intestla®, @eem mA lafg® 
intestine. 
Spctifl© A|&^08l.g:^  • (1) pi^ sence ©f a wM® aleropyls,  ^
^ (2) pi?«3@nee of aai #xtm-.ir®sMaal 
tod41®», 
OI sfQfoeyst wltfe 3?«»i^lsk aat@rl®r 
Slaii® wQfk (1925)* f. msm has %®ea r@p©rt«€ froa 
th® fellwiai. lostt O. 2!SSSSl2E» 1»*' •OTEPOiema..' .1,. ealif^iimistts. 
h* tiaiamg 8e<i S. floridaroas «®agBsii» 0ailag tMs® ®aEp-«rM®its, 
to©iiwir@ir,, 'it was mm%w tmM fa th® latt«r host, 
•fli© pp®f«t#at m& pateat p«r£©i8 taJtosm twrn 15 t«® i«bilts 
wer® f®\iM to toe, y#sp««tiT©ly, 6 t@ 7 aai It to tl taysi m th« 
. av«gai®., ?• aa-t 16 days. 
Ths sf®©i®s «e®tloa®t by W^mmu C193S) as' 1. mmm. -w&r, 
gob®rtaQmi Is eoBsld«jr®d liy th® 'amthor t© to® g«»€, aa4 is d®~ 
s«lto®d is m©»' d«t-all .in. pwmmt paj^ r. 
0®oi;TaBhieal iistrltotttioas ©osTOpelltaa. 
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4. Baffiim wmiA vmmL, wm 
cm. X, Fig. 4J 
SMge-'i OTOM. 
SQlQgi. ylaktsii terk oztog® ptrie.# 
Ml#rQpyI®s distinct, eoaf»x, wxm@ p?©*lmeiit aai «x-
tending %&«ic tMs la 1. .atl«da». 
Qderst mill- wltfa ti». mmm tMl©loi®ss tteoiigk«t, ,..l>©®oaiag: 
tliiiiii®!'' tli» iii®y0py3t®. 
la:tga*^sM<i&X 'faeAy; p?ifS@iit, tlstlast^ iroll, aessmrli^g atfomt 
5.2 
laitar«»ge.sMtta3. fegdyi s*ll, ove2.» ,«©att®r©t 
' • ikad gramsXar, 
g-poy t^Xatloft JliSE* Murs-i airearag® 52 hems, 
l£8gt|Li raage, 27«0 t© J6»0 ;ii| attaa, 51..CI Mi »©t® 31,5 Ji# 
Bre&Ath..; 15*0 t© jaj »»» li»5 MS Mode If.O ja. 
Bhm® Indexi l#-6» 
gl>©g^y8ti v@fy slsilar tc» stistaa* with felmtly folat@d 
. mtmTtm @ad| »Baaurlng ,1a mrnwrnm 7*^ W 
17.5 jtt. 
SpQgosoltet siMJwi^i ^Midlm slued xsfimatlv# gr-a»aies aad ©eati^l 
mm®l«us. 
l>repateBt l@£|2l* 6 7 tafs.^ 
gateat 15 to It -iay#. 
latest li&l l©#«ligatlipai «all iafe®stlii®« 
slallar la »riilidl©gy to-X. aagaa, tent 
differs by 
CD siaaller sisd, (2) smll ®3rt?a aad iatra-jrealdmal feody, 
as well m »i«©fyl#, 
(3) ©©@yat wall thlmmw a®ar alerofyl®. 
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.E«s««2. (1929) tvm t&m rsMlts, tiii.® sp®©l®8 
has also fee«a twim -&mlif#yai8m« aat a -yarlety of it 
fmm f • a»itt&llil ^aanttri* Qslj mmm *»s it fmm^ iaf'^et^iag, 
til® esttoBtall C0. FLORLTEAM® MEAYAGIIL IB MATTTR©. 
f&® pmpBMm&t aat pat«at f@rlMs -ia 12 taa« fatbits i»r©, 
r»st«0tiTel;y, $ %&. 7 15 to li days. mAlm. mf b® alstakea 
I* twm ©©tteatalls, to« t© tJto slallarity im 
Sim® mt mm'BhQlQ& &£ tii® rn^mlm, ' thm ®3Ctr©-i«si4*iai 
hm®rmT$ oonstitut®# a g©o4 mmm of tiffetreatiatiea. Ooejsts 
sMiwlii,g lappet# ©a tM sld®s.of %km Mi#»pyl® w®r« »Mg-
g®stlog g. ssSSt to t&t®,©a»© tk® sia® ©f ©©©ystg, extra-
rssldtial %©ii®®, aM sporseyste 1# msefiil la tlfferemtiatlsg 
t&®a« 
0®©«rapliioal aiatrltemtioas r®p©rt«t np t© 4at® ©nly 'fr^a 
th® ll»it«4 Stat®#, Imt frotoablr eo8a©p©lltaa. 
5. si«aa mmBimA. wmL mio iMmimicz, 1931 
m. 1, mg.. 3) 
BMget ©folft* aer® Moat at tto ai©rofyl» ®nt. 
g©l©rs' light yallow t© 4«r-M y«ll©w 
IttiirQDyl®s pr«seat, distinet, ©©a©a^e, sfc^rply 4elln®at®a,» 
O&yat wall.; l«®«iag a©tic«ably thicker t«f»€ th® iii6r©pyl® 
®BS, tapering toward tM® opfoalt® ead, Mt 
without the peculiar hills as ia g. aaipia» 
E3Etga-g«®idml ^ to©dyi atog«iit,. 
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sidml teody; distinct, grmmlmr, umAlly wmrs" 
iarg« amd «longate., 
SpornlatiOB t|j»J 5^ to 7Q Mmmi avtrag®,. 6$ homa, 
Ismgbkt roag®, Jl,© t© 43#-0 m m®aa,3i«3 ja-; aod», 39»4 ja» 
Braadthi rang®, tt«© t& a?-.© ji; »i.asi, t5«6 ;i| m®dia, 26.5 ja. 
'SMap# ia^mm i.5-. 
Sporoejatt larg®, witk a typical aliaj-ply pointed anteifioy «ad. 
Av»pag® dia®ii»loa8 10.0 ^y 20.0 jti. 
SPQ^Qgoite; wit^ very l.arg& s-efra^tiir# graanles sad ©«atral 
grepat<^t pe^gjedi 9 days. 
JPattet segjQdf 17 t# tl d.sys. 
:tot9gfciaal loealimatiqas d«»oi#aw ^aad 4®|«aiim. 
gp#©ifi© diagnosis; {1) Is©*: ©f «xtra-r®sl€«al liody., 
(2) pres^ai® of s&»ply poioted Sf©r©ey»t»» 
O) sliep# a @li«ra®tigyiiJti© of i><S©y»t mil. 
l«e#atly d«s©rlte®d fey to«s«l ^ad J«i^|«wtss (IfJlJ,. fxma. 
tit# t.ias® rabtoit. It faas «!» b®«a 2»fl!]pfirt#d Htm L, gallfoi^ietta 
§• tloftdaams maramii. • fhm ms ttoibl® to .fimd it' 
#G©urriJag aatarally itt the latt©!* -&ost-. Od@y»ts of a slailar 
.spe©ies w®!-# fo^tsd in. tim • le»a' Ja©* rabbit ea«p#gtytg SSSE* 
g«»dii) aad are bdiag deseritet im tfe« pr#s@nt 'faper. 
geograpMeal • distributlaai r#porl«d mp to d«t« oaly fxm 
th® Uait®d States., bat-p3fobaMy@.oiiii©p#lItaa. 
MumEm mimA tmimmt 1934* 
C». yig. 6) 
rouiaa ©r ©•oM, 
Goler: ^ ©ol©rle»ii, 
Ml^gopyXa i ab#®at.v 
0^ys%. mil: wit^ %M©Jte®ss. 
Bmtra ami iatga-ge-aiAttal IMMl* ^ato«at»' 
ggormlatiQa • • 'Uataaowii.* 
jy|3g|]|j wmm^r lt»€( t# )a| ««®m 15*f aoA#; 16.0 • 
lr€a4ttLi raaget f.§ to'1.6.0 jij a#to 13«0^';i| aMt 12.© p,* 
Mean shaiaa SBiS$*' •3-.t5. 
Sipcarogy.g%.f iwill, "aio-iA #.©• t# 10.0'^ If 4.6 t© 6.0 ja. 
Sgoarozolte; with central nucleus %i»i a® 'T&£:Tm%lr@ graaul@s 
(according Tttiaoff ^ a flgmar*!. 
'Rr®i?at m% m& mtmt nrlodss wtopwa. 
iSat^estiiml loiialis&tiOBg mkaoro, 
( 1 )  abseno# of si«r©fyl®,. 
fa) abs©n0® of teotto 'ar#8iiuiul teoti®8|j 
(3I small 8iK«. 
fMl® sp#oi@8 taso.rlMt tTm lussiam iras.-.aot fouat 
to ©eeur ia loiwa. I^Mleatio^as. ar® tliat paat. t»®forts ©f tMls 
sp®ei#s la w-iM raWtts, Sylviiajj^. si«-«l©s,-.are froparly 
r®f«rr«d tO' g.' alaim faf«). 
Qao^raoMe&l Alatritemtioai''- Su»g# flussia). 
* -j^ta 'takaa froa original teserlptloa* 
m iioea2»B. o? m .WARSS ©offostm, 
i-LORi^Aiiii (Ansi 
MMmm BifiROH mmmB,. xn9 
, • c?i- Up yig. 11) 
SM^es oTQlt.to feir^adlr «lli;psoital. 
Color: »as% ©o«y,*l« tolorlessj l«% a fm s%raw-ttiig@fi %q piakisii. 
Mtegegyl®? pwiseat, 4i#tla©% ia. mmimlty of @a«es, wltJi a pp©-
tttslble ««!», abomt 5 6 ^ wit®. 
OogTiit wall.; wit^ ttnlfora tlil®tai«ss, .«»ootli, 
Bxtjm*regMual boayi 
iJB.tra'-r#1 idual IIMFI. 
Sporttlatloa %ims , 48 to 75 kowtB$ mremgrn 6-0 feoar». 
|sBg|hi'' rang®, a0»0 «@aa t5.»7 jtt| *o4® 25.7 
Briiiultlii xamg®, 14..3 to -it,8 ;a| m®ita li.5 >i| ao4® 17.5 P* 
iSmmu sMm IMmt 1,3$, 
Sporoeyat! -cwoii., .proj^rtioaatelj large, filllag aost of th# 
gj>a#® wit&ln the o^^fsiti Stl«ia»s not 
#«ea| 13.0 to 1^.5 jtt W 1'*® t® f.5 ja. 
8.g@ro2olt# I witii central mii©l««» aad very lapg» 
refractive granules Cftteo^t 6 ja im 
frepat#at p®.i*ioaf i iay«. 
Fat eat Jl^igts 15 to li i®y» 
]tet®8tiiMfcl l<»ttlt«tlo»-f »Mill int«8tia». 
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,Sp«sif.i© |i) . specific tm SSSilS^Bs 
%'Z} lack of - iBtra sM^SBa-resMiial 
Ijodies, 
OI presenc# of & al@y©p|rl® witM a pf©-
t^udiiig- fi&p. 
fMis ®p»@i®s» W |193f) tifm. Sylyila^ts 
aattallii mmmrt C411«a| la'Wy^siag, -Is fa«r« y®port»t fm 
th@ ftmt tl»e tmm %hm Ummm oettoatmil »afl trm Iowa. It. was 
fom4 aaturallf-i® of tkm tafeMt# «»«ln®d, and is 
tM.&mmQmBt •sf®el#sIm Iowa eottojatalls# It- i» te®ll#Te4 fhat 
.Morgan a»a Waller (1941) this .@p«©l«» -as B.* 1|£~ 
forans sia-oe ttasy tm latter m pres-eBt la tM raajsrlt^ 
of eottoatailB @xa®la«a. ®ies# gp«©tiiS ar© of appyoxlaattly 
the s-aae ai^a, Imt ooeysts mhm g©e4 ilffaram©®®, -fb# mimopyXm 
is e-ridaat ia mmlmm, 'imt mt' 1» mrforms, 
ThB seasonal diiitiJlbutlen is vaff rsgular, ®"f®a toriag tb« 
winter whm Infestl&m are gaaeraJllj ligJit. Fi¥« fomg mttm-
tails iiif«©*«4 with tfels 8fe@i«s ia tM® lateeratorj sliowsd l&ss 
of waiikt ana appetit#, hm% ao 4ia»fa®a» 0©s»» «p t© $0,m0 
©©tysts w®,j^ aot latiial,, 
mmmmhi^rnl -aistyitemti^i Iowa aa4 Wfrnim' 
lagtm mim Mmsm»- 1939 
CFi. 1, yig. 71 
misgei OToit, Sligfetlr- tapering' tmr&M t%& a4opop/l» m€* 
Celey; y®ll-©wlsli teewa to iarfe 
-as-
Mteropylgi smali, iRinicea lato tim oocyst a« aa 14©ntificati<m 
@f Vm mtlli about fl.| ;i. 
Qieyst mil; p0»»#ssiiig sti*£a« which giir© t© it a pe#tiBat®4 
Gnev«m is thinldaess, wmh 
tMmk®T ©ff®sit® %M aieropyl# m& thickest 
near th© Mtt®i*, lazily terefeea iiisa©!' the 
i^orosoope, showing two distinct Jlay@i'«, 
the outerjaost pigrosbtfi. 06«yst s«pfa@« 
with a sculptured a«i*s«t as ia fig* 
lact^m^residu&l boayi fr®s#at, Aistiaet, waryiag. ia ahaj^ 
siz®, ©e©»ioaa31y 4isg@r«®d| about 4.t 
to I*..! p. ia .8ia«* 
3^tr&~r®giamal, boayi tistia^t, ia & ball, r®latiT®ly saall. 
ggcaruiation tiagii 7© t© f§ towpsj hours• 
toa^ths rammt kk*Q to mm 4i.4 jas a®d« 4i.5 ja. 
Br^&ithi. raag®, t$.-0 to 35,0 p$ mmm 29.5 aod® 30.0 Ji* 
W&m ®Mm iatgS'i l.$0# 
aporoeygt: ovoi4, la m fm m&m .©ireular; 12.7 t© 17.S » 
fey 7.0 t« 1®.! ja, 
SMrQmoitei b«a«3m-ghatp«t* with eeatral auel®us asi s*ll .r©--
fra@tiTs graaml^s (aboirt t.i t© m is 
sisel, 
g^riMi i t# 7 Say».' 
IPatirgt leriMs 9 to '14 Atyei air#rag® 11 tays. 
'aftt®#ti3iii,l loealisittiQn? iratea«WB.. 
Btmlfie Aiam^jg t (1) s^asifioity for SylTilagus, 
(2) peetiaatioa th® oocyst wall, 
(3) large size m& superficial «®ulptmr®, 
(4) presence of «xtra ana intra-r®«ldual 
bodies. 
OrigimHy t®scrilm4 froa th® Wyoaing cottoatail, this #p®-
«i«8 is h®r« r®pGrt«a for the first tl»« froa th® Mearas--cotton-
tuil msA tmm lows. It was tovmi. aaturally ia 13 f«r®®at of th® 
rsbbit# #xaaiii©4» Morgan md Waller*® rt^ort (1941) ot 
!• Paul Is tana W-mmm; 1933* -is lieli«v@4 te toe proper Ij r«f«r-^ 
rM 't& 1. • mioT, All spe.«,ls®as s-xaMi.ned tti® author p0ss#8sii4 
til® «tra-resit«al. feotf m& a aall n-crof/l®, a«ltii©r &t wMtit 
•&hmrm%%Tl%98 mmllstaaft* 
•S* a€ai®aa1lle te th# .®ali»-®®aus ^SlMSlS# 
pos®'i tef Idle-liiiw sat Carini (19>7) te^iaolua# tlios® speelss 
witM m all d#T«lopM»tml' Btmgms aat witit^local­
ization- ia. the ®ttl»«.pitiielial tlssm®. Fer tfa© pr©s®at rseog-
iiiti©a-©f SML)G«N«RM 1B ILABRIA.-SEEM 'm|a#tifie4« 
• Cottoatalls iafe^ttd i» tn© lsl)ora%>ry''liarter®d 
witiimit. mai''- syi^t^atGlegy» 
mmT&jiiXml aistri^feutioai Iowa ast Wf•wains* 
' 3. i.3»m .msa. If 19 
m. I, Fig» y 
fhis 8fe«l©s ms f otad twlo#, oalf ©ao@ aatarallj. Si. •feM® 
latter mmm, -ferifltd -ia t&« laboratory,. It is pr«8tt»<i t'hat It 
WfLB t0 ®omt«0t witfc %mm rabbits. Cro«S'-laf«@tisa @x»®rl-
s«ats w#re p©8itiir« ®a4 tli© o6@y»t» w®r« ^.lallar t© froa 
th® ta«t ratolit ia diaeaslons ant «liara©t«ri.sties. 'Ife. i»-sug­
gested tliat t&e ess# fouad in aatur# w®9 •^profeallr to© 'to ®oa» 
taet of tb# ©ottcjatail • witli P@H#t» ot tte ta»i rml»l3it« 
MimuiA Mmm w&m wmmBi,. E. warn 
cm. 11, Fig. 10) 
fMs form, €®ae:rife«i fej Koness Uf3f} m m itaii«atifl«t 
Tariety of .a®ai&> m» fottM ia ,3 ©f tM® eottontalla «»atiii®4. 
.Ot»^tt-«i©ns sat mm %h® as thme givea hf 
Soa««8 (1939)» CM® @r©»»»laf«@ttoa «i3^ri»eat oa 
with %hm tmm mtmg a ItgMt i©s« of ©oejr«t«. lo grewtfa 
was #fetaim«€ aad tto® amt&or tlilaleg %% atTlsafel® fm thm present 
to mmwm- it as a mm form, hgnsgl, s£a## ttot amtfaor mot 
apply a aaw to kis •r«rl®ty. .Mo fmrt&«r atafi,i«s wmr® f®rfora®d 
aa4 ftttttr®' @i^®rl*«ts will t«t®mla@ If tt Is a gcxia -s^peeies 
or not. 
5. 1EQLEP0RI3 §A«fliaO, .1942 
cm. I, fig* $) 
mmm s^bejliMrioal or ®l©agat® ellipsoidal, ttSM«ll,y taperMg 
mammimi 'toward tli« aieropyle. 
gplori ^ piakisto y®ll'Ow.» 
Mioropjl®-: pres«it, rmj tistiiict {ex«®pt in oertaia. p«rJto.ps 
al)no»al specimeroa appearing at tii® ©ai of 
heavy infectionaj. 
§6@ygt mils of aaiform thiekneg®, aofcio®ately ®alarg®4 
aear the mioropyle. 
I3^ra-re®i4mal hmyt consisting of 4 or l®s« grantil®# ia th® 
sporoblast stag®, or abs«t, iiaially 418-
appearing after ©oi^letiOT of apornlatiiaft. 
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:latr&~g®siattal ho&wi pres#iit, large, oo'©tipyliig ato©Mt 1/3 of 
tJtie sforefFS^' 
Spormlatlon Stoei 5Q t® '75 to«»8» 60 hmrB. 
I«eagfelii rang®, 32.i %©• 44.3- pi m^m 3®.# pi a®d« 3t.5 ja. 
graatth; rasag#, 15 ..7 t® aa.t ;i.| ait-aa, 19*#' )i| aoAe tO.G )i. 
Mean shape liSSE* l»f5* 
^orogzsSi witit sti®4»'*8 hmf-t ®lliptio.al.» mmmnTi-m 
wermg#, 17,1'w in 't.® t@ f,0 m 
,i» wlitfe.. 
Syorogoites 'Maguaa-shaped, with nucltmSt l«g:« and a»ll r#-
fraotive franulss* &hm% 14.3 to 15.5 P 
by 4.0 to 5.0 
gremtcnt per lot; 11 to 14 €aysi w^r-ag# 12 tajrs. 
Patent p«rioai & to 16- iaysi mmm-m 10' ftay#. 
Intestinal loe&llmtloni ileo-oeoal ^al-re aM apieml proeess 
of ttie ceciim. 
fre«ea#« of a tistiast aieropyl®, 
®itra-re»ld«al h0&f wb»n present ttaly 
in »p©rO:lilast stag© sa€ ©ca^ose-i of 
a fw granul<ta» 
inf@®ti¥itj tO'taa# rabbits, 
ist«atinal^ l©e'.alt!satioa. 
fjbis sp©oi®s, iesortb'^ by tii© mtttlior (1942)# ««s fotrnd to-
o«@mr i» 26 psment of tl»' ©ottontails- ©x®aln«d, Morgma. aM 
Waller's report (1941J ®f' !• l»i?#gis ll@s©h\il.z 1® probably^ refer-
mbl« to this sp#«i©s, fh@r #loa@lr r@l®tt@4, but meoleporiii. 
tiffetrs frcBi Ig^oria in Its intestiaftl localisation, tJ^# pr@s@ne» 
-of a 4isti»t iii#r©pyl@» tfe© Imk of an ©xtra-resldmal boa^ lor 
only tra«©s csf it' dttring aporoblaat at&gm} mA infe@tiTity, to 
taa@ rabbits. 
3p#eifio (1) ( 2 )  
PI i k )  
•3a-. 
Grcws-imfeetloa wms tositlT© fer taat mWits ma will 
4l8emB»®a lat«y« Mrg®' mtiatoer of Hh® ©©aysta ©feUalned tlit. 
«aa of imf©stioa® the protoflaaai®' eonteati! • diffwaed 
tli3?»ii«lioiit, am.alaest impureeptlbl-e aiiero-ifle. aat iaatoilitr to 
gpofulate, ?M8« w*m frofeablf iiof^i'tilize.i, aat tem#^ 
t®rial witfeia tUm wa® fr®ttt#iitly obs#i'v#4» flsls 
©oBtrasts witli lafestious In eottoatalls- ^mr& o6ej-Mtm ar@ 
alwaysi pass.it ia tii« .aorml ©oaditloa, mmm at tim (sad of Is'^ 
feetloa. Otter t&aa this» ao «aar&et«pistJ.§ was ia"®seat to^ 
immomtmtB Mttmrmms ef o4«yst# ta tii.® two liosts. 
Qtogya^Mnal -iigtri^tioai 
6, M.mmwm awnAgi mBmz, 
m* I, fig. f) 
Stoffs 'OToitel t© #lllp®©iial., 
0Qlor; »lig&tlf rell.eiFi.s^ ifltto. a p-i»kis& tiag®* 
'towggilei tistiaet,' wi4e, safemt 6 ^ wit«.» 
•0^.ygt walls with, ttaifora tliickn#s.s (OarlKi aentLoaed tra»8" 
vers® atria# wfeieM mm not seta Ifef th© 
muthor), -fbe wall is .relatively tJiio.k,., 
Msntw&'-rmB idml tuoAyi .a.to««t.*. 
Istra-'resiattal. %otyi ^«s«at, foj»©4 by seattered 
: • ' iooag or mm tii« #f©ro»it«s. 
Swralatioa %iM®t 5f to #0 M©mrs.j a¥-«rag# 6§ ^&ours.. . 
I^eBgtb; rmi:®#,. to^ 31.4 a@»a If.®- ti.S |i» 
.Brmtths rw«, 15.0 to 'to.©- )ii. »«m .17'.5 1?»0 p. 
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Wmo. stepe iaa»3ss 1.6* 
fairly large, witli SM©da*a feodr, 
atemt 14.5 l»y 7*0 ]a. 
Sg0r®m0it®-i 'IwaaBSk-gfeape-d, with ©•mty'al and •saall w*-
fraetiv® gratatil®s k 
^Fg«»ateat ,g©gio€i 7 t days, 
Fategfe JESEiM.* days. 
.lateatiaaX loeaXtaat-iQai saail iatwliia®. 
Specific aiagaiNBig? {1| specifl© tQ Sste||MM» 
la) absenc# of ©xiya-ywiliml ^®y., 
l3l preseM® Qt a graamlar ia'fem'^yeaidmal 
body. 
!• ^gylvHa^i was d®s©rffe«4 W ©arlal (1940) fa?<M th@ 
aragillaB Mm, gylyilaima teaailiemala aia^aaia fOMfiald), 
aad is hrnm^ ysporttd. f©F th,® fl3?s% %im^ ia Mm^th ^.triea,. It 
ia readily «lstate»a tm 1, aadim. laiag dlatln^islued by tli® 
la©k of tb# axt-ra-x'saldiial. body. 
1© fatliol0gi@«l syaptew ware ^^aa^ad ia rabbits liaybor-
tag tMls speaias. 
^aoggapbiaal diatgitetttiiim Sa© Faml©, Brazil, aM Iowa. 
7-. MmmiA «gM4 l.SP. 
II, Fig. 12) 
Stoapai ambairamlar. 
Coloa?; styaw-tiagat. 
MiaarQiyla: aba int. 
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to a lay©r of llqmit 3 m* 
tMefe' w«r@ almrs telayM ia' fQatararf «x-
p®#tet4oa, tk® »mli ©^.jrsts ©f -tliis sf®®!©® tk« l©ag-
®»t sfQi^latim tla#^ &t my spmi»»-is€ M^rl& fmmd 1» irateMts 
Wii hmmrn = ...... 
Cross*l»f«et-i®a «xp«Tii«ati« ©.oatwtei 't ^ymmg taat 
jp@s"alt#t tM® amtMr 
t© te®3.i#v# that .fast y@p«rt» m l. t&» teams m%%m-
tall ar® pr-oj^erly t©. this 8p©«i#'». ftoi« pmsmm of 
a • iatra-f-^sldaal ^ is^iy, a • p©Iay graaul© ant. noa-laf@e« 
tl'^lty %& th& fftialt tfe© amtJtor t© 3*mls« it t© 
sp®€if 1.© raak tiaA^r t&# • nem^ ainlaai,. 
ge^osraifeidsl. tl.stritent..ioii.l 2©wa.» 
- E. AME.i2.1CAMA. 
-E.LRE&S\DUA F. CAV1PANIU5 
-El. 3E:FTE.MT^S\ONA\_^3 
-E. 5CUL-PTA 






le £o ee. z<:h -es 50 54- 5© 4-0 4-a 44- 4(^ 4-a 
UE.NGTH AMD WIDTH m 
Graph II. Length and width curves of the species of limeria 
from the Jack rabbit, Lepus townsendii campanius 
Hollister. 
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I# • • Mstritatloa of sp«©i®,s la. to 
AlTidtifia wiM e©ttoat«.jLls. 
I • • t • ^ ' :t - s : • t t 
.labMt t . Dati :E. aeo-:E. en-:!. si.# s|r3,«; E. .| i. 
Mo* s :Xeporis;vlron :mai©y:irilagi s a«Aia ? aialm 
* s I . s ,1 s , 
1 • 9- S-41 X 
2 • 9«^12-4i x % 
3 * » X 
4 ^  9-20-41 
5 * 
4' 
u X X 
X 
X 
7 tt X 
t 
9 * 
10- 5-41 X .. X 
10-12-41 % 
1© 11- 5'-41 
11 » 11-26-41 X 31 
It •» X •- • 
13 * « 3t.' ' 
14 * • 1-30-42 
15 m X 
M • 2- 6--4t 
17 ft X 
li 2-20-42 x 
a.9 
20 « X X 
ai^' « X • • • X 
2t * ft- % X X M X 
24 • H X X . X 
2f 2-26-42 X 
n 
' 
{oontinwA OB m«xt fage) 
• Based on autopsies of fl«M ooileoted ©ottoatalls. All 
©•fcbers are based <m maaiaation of ctiltwariia faroa fl©.M 
eollected pellets. 
3»-
I s s s • ' i-* ' .* 
Satobit •! Sat-® Jl. mo- 1. en- :' 1. 1 S^l"" • l!i» • 






laiaiot •1 viliigi I media i. -ainiaa 
•. * • 
27 .•ii z-z^-ia X, .. 
m * n ^ • % X 
29 • , M X X 
30 » .X ' 3L 
11 3*" ;2**42 • ' 'X 
3a • « X X 
33- 4- 5-42 x 
34 ft 
35 * 4- 6-42 
36 m 4"~20~42 X X X 
37 • » X 
3i 6- 2-42 x 
39 tl X 
w • . 6-10-42 X z X 
41 * 6-22-42 
42 • • 6-25-42 X 
43 7- 2-42 X. 
44 n Z ' 
45 * , 7- 5-4t X X 
total. 12 29 la. 1 6 
• t6 #4 13 g . 13 
• Based on autopsies of field collected cottontails. JAl 
others are based on exaaination of cultures fr<* field 
colliwtM. ^pelletm. . 
SI m 'FSE REIFE-MIAB .|"ACI HABBS, 
\ I^HJS fOWSgggll gAMPAIfSgS KOIXS»t 
i. i:3MillA. iJgRIGAm H.sy,. 
cm. .II, Fig,, 14)• 
Bh&w®i mmM m ©longated ellipsoiAal, t&f^riag towaard th# 
extremities* 
Color; piakisfe, 
Mieropylef •pr®.s«ttt, tlstiact, abomt 6 ja wit®.# 
Od®F8t will t©li©at#., with unifom thlQTmm&* A distiaet dark-
brownish marginal lafpdt irlsiM® ©» m&h 
slt« of the laicropyl®. 
Ixtra-reaiflttal boij; preseat., ii.8tiact, grajamlar as.4 spreat OT®r 
and aaoag the sporooyst#, 
latr^-regiaual boiy i • atos®»-b, 
Stiontlatioa tlm».i 55 to 65 h«»r..s.|. avtrag# 60 hoiir.8. 
X#agth.$ r«Bg«, 34»3 to k$.*$ p-$ mem 3i.l )»> .»0d« 3BmB )i, 
Br#atthf .rang#, 1S.| to 25.'0 p-$ a®aa jas 21.3 p.» 
Mmm. shape iaaexs 1.®. 
Bwmmmtx m-mM, proportionately larg®, about f.O to i.O m by 
17.1 f x ,  
Sporogeitei ®<wia-shapM, ^ th .@#atral • nucleus larg© r®-
fra®tj.v« graamles, about 5-5 pi. 
Prepateat, patent geriot ant intestinal looaliaiati.omi^ uakaowa.. 
>40-
aia^oals; (IJ speciflo for the jack rabfeit, 
(2) presence of extra-residual bodj a»d 
absenoe of intra-residual body, |3) sliape of th© oocyst, aad 
i4| lappet surromdlng tli® nieropyl®. 
fMs apeeia®. was feund ia two Jaatoatobita. Its peculiar 
anterior and, witi^ a proMnent' lappet arotrnd tl® •aicropjrla, as 
wall as its gr«jml.ar and widaspraad «xbra*r#sidmal body rmdar 
its id®a.tifi#atlen fairly'®aay, er#sa«i3tf'«oti0a eipariaemta 
with t.aae rabbits and e«>%tontails r«»mlt«d tsasmeoaasfully* 
•gaoeraphical diatribmtioas t©wa# 
wsmimM." worn CAMPM.BB I.FOIH. 
{Wl. II, fig. 151 • / 
Qmy»ts with th© ^Bmm aorphol©^ and di»e|isio^ns of B. 
 ^ ? •*»!•>• im00t00t 
ragidw trm the ta» rabbit,, war® r«@©vtr®d fwm 2 JaaM rabbita. 
friala -of aroaa-infaction with ti^ rabbits and aottontails, 
howavar, wara aagati.Ta# fha saw. phyaiologia-al.- form cCT>aaima 
ia -araatad for thia typ.a* 
mmfk. wem foi»smDii 
m* I, fig* 1} 
fliii. aaw fmm ia^baiag araated for ofitysts raaoirarad, fr«, 5 
.lack rabbits. It is ao.i^hologieally siailar^ ta 1. aagaa f^m 
the taaa rabbit, bat^ is ambla t© grow ia aithar that hoat or 
•tha aottoatail. Croaa-iafaations ware triad with 6 ymm 
•41-
ratobita fr»® t© wMeh lieairy frmmh &pmm Qt 
odeysts w®re giirm# ©ottQatails whieii also r&c®ivet JfcteaTy 
doses w«re not ®m»©«p%il}l«<, 
M'msMiA aoffigggosi if3-s • 
.m- XI; fig. 13) 
ShEgeS oTolfi %o broai ellipsoidal, Apfi?oa©iiijig irresiaQ-a »ore 
closely theui ma£m&m: 
sligktly y®lX©* to fisteisii-fellow. 
Mimmwlei pi?®«®iit, iistlaot* v«ry l«g®f mm&m 8,5 li. 
O^Tst wilt witii walfoira tiiiclmess tiiroughomt ®xe«pt near the 
micropyle where it is thielcer aad nsMally 
with prominent laargiaal lappet, 
Ixtra-regiiml present, very large, usaally 12.0 to 15.0 ;i, 
almost twlo# tli® normal, sis® of mama* 
Ifetra-gQsidttsl.. bo€yg normally a, tei!«mt| .if present with tte© 
granules tmw &wA scaroely 'risltel®. Hev@r 
•tistinet or in a teall as in aagaa.. 
Ipog'mlfttioa tiaei 50' to $$ homrsi a"r«rag« 56 hours. 
I,#ngth: range, 35*7 to 46-.i pi aeaa kO»$ )i| aoi® 41.S p.* 
Breadths range., 12....« to 3a.,.i )i| a©an 25.0 p.» »o4® 25.7 )i.. 
tean siiape IMaxi 1»6.#. . li iiMriiii>»iiiwiii innm.iMiiMiiiiriiiiii iiM •wmM ijntiwiniiiuw 
Sgoroe^ltt' ohl.oiig-fmsifora, with r®lativ.tly sharp antarior end, 
about 19.5 hy ?.§ )si, mmst as long as 22-0 
whlB h never ooo'urs in aaistta. 
gporogoitai aloaa^tad, eoiBaa-s.ltaf.ad, with fairly l-arg@ rafra®-
tiva graaml.es.. 
frap&tant and ^at«&t p.^lotes 
'42— 
3totestlaal loe&lAaatiQai 
Spacifi® MmgmmiMt {!) not grotiag la rabbits ©r 
oott oatali# p 
iZ) extra-r#sid«al M&l, slz® «a4 
Bporoejsts all T#rj lai-g#,^ 
t3) lack of iatya-r@®itmal or if 
fr«tteat., OSIF tm©#®. 
fMs s^sies 1® te«iag «l«'rat©i to i^eeifi© raak, b©©«w® 
it tl.ff@r» from E. aa^ia- ia tto.® followlag' e,lara®t©r®? 
Spteies !• S. roberatoai 
Sim® »ian length m& widtibi 
35.0 toy 24.0 ja. 
Meaa leagt'to and. widths 
40.5 W 25.0 )i. 
lxtrtt-r®a» 
botj 
•Smll®r» atfeottt 7.5 to 
9.0 jtt« 
Largtr, a'bout 12.0 to 
15^0 ju» 
Meropjrl® a»all@r, about 6.0 jyi. Largtir, about i.5 jti. 
latra-r®a. 
body 
Mstiaet, ovoid, about 
1.0 to 3»'0 jpt.« 
Alwg®at or iadistiaQt, 
Spore®jst M#«a Isagtto 14.0 /i» M©aa l«^tii If. 5 ;i. 
Localiaa-
tioa 
Lower aaall iatestia#, 
cecum, itad large i»-
testiae. 
Mod«aaa. 
Hosts • •OryotolaEiiii #ttal©mltts. I*, arcticus aad 
%« iowBs@adii. 
!• ro^trtaoai ©#®«rrt4 ia 9 of tto# 12 {?5 ^r©@at} Jaok 
raWits ®xaaln®t. Gross-iafeetioa trials with tam# mfelblts ami • 
©ottoatail® were a«gatl¥®. fli« figar® pr«#@at@4 fe|' Ma4s#a (193^1 
for Ms typ© 1 Ifi^ptr# i® probatolf m r®pr«s©at-atif«f of tliis 
spe@l#s. H@ a#atioa©d it ttM«r tii© aaat® of psrforaas rar. 
Hat perforams Titaetoes a mmimm l®sgtl of ©Ely 
m. fh®. atew^fyl#, wlii©h 4s very tistiiiet la his pletwr«> 
is .anient la ^xfoyaaa, It Is pr®^bl® that MBAmmn*B descrip­
tion is a mmplmx of tw© si^^les, teit for a^t'elatorial pur­
poses th# naMe yohgrtiioni my b# ag©0'#iet»4 'with th@ l&rgm form 
' • ' S 
imre d,e^mTiim€ fflg- f,, h ttnd "fig. 6, a of W&iismm)* 
Ht-oiarapliieal Aigtyibiation: aaad loim.. 
5'' Ei»im SEPMTRIONAI..IS x&i:i»yy. 
•MAMCWOiKf MB StAlfA^OCf, 3.936 
iWt, 11, fig. If) 
gtosei- ©void t0 ©.irtmlar. 
eolggrs transparent or., light-violet. 
Mieropylei pr#s«iit, T.@ry bromt, at»a®tiriag «p to 12 ja. 
.Qi^gygt wmlli with a uniform thioknes# of 1 ja thro^Jghouti near 
the aicropyl® th®r« is a ppoa£n©at 
marginal lapp#t , ^ieh is €ar&@r in color 
timu th@ rest &t th® wall. 
I^ra*re:»i4aal boty.i ' absent* 
lntra*.re.-aiaml boAyt al»0Et. 
gpormlation ttois 55 to 65 hoars | averaps- 60 hotirs. 
I.engtht raaig«, 22*i t# 32.0 m Mmm .23.S .)a| aole 22*$ ji, 
Bremaths rai^«,-2®..© to 22.8 }ii mm 20.6 jei# aoA® '20,0 jn, 
Mmm rnmm iaieaE: !•! 
SmrmTstt .ovoM to ©llipsoidal, noraal sis.® 12..0 to 14.0 n by 
6.0 to 8.0 p.. 
»44-
gp-oyozolteI &B usml,. with central nucleus .ani a®4i«a. Pis® 
r©fraetlve granules, 
yr#l?at«t and patent «aknow» 
latestinal loeallzatlQai unka.c»» 
S'^-Qifie d.i&gnoaiS'i' {!) non-infect ivity to taae rafetoits, 
(2) very broad aicropyle, 
(3) lack of intra and «tr«-r®siaual 
bodies, 
i«s0rib@d fmm tm lussiaa %r« tlmidua-l I, septea^ 
trionalis. has bean reporttd alaO' trm. th«. QrmmlmM 'hare, Lgpaa 
aretigug 193&1- This author r@fOrt®t .septentrionalig 
md®£r t,h@ aaae »xlgm. v». #eBtentrioaalt« > 1* exi^a i® m 
•entirely distinet speelss which i« saaller does not pos-sess' 
a ai^ropyl®. Mftds#».*'s »tat«enti "Mioropyls absent ©r, if 
pr#s©at., broad,' aore m l«as intistiaiot, gfoaBttw® ^urro«ad@d 
by a thiekeatd margimw, l#ad6 th« author to 'lieliev® that •&# 
dealt with two sp®#i®s, or mmw and dr®w sp@«iaenii with th« aiero-
pyle turned dewn on th© ai®r#s©op# fi«ld |hene® invisibl®). 
1, aepteatrionftlig is h«r« btiag reported for the first 
tia© from Lepms gitapaniugi -and froa th® United 3%6.tm* 
It was found in 4 ©f th® 12 |33 percent| J»ek rabbits exaaimtd, 
0roi(s-iaf ©etioa ®:^©rim«at0 with taae rabbit® and ©ottoatails 
failed to' »how any iafeetion. Our mr® siailar to 
th« <a@s d#»erlb#d by "fakiaoff et al, and th« author ragarde 
It as a goM «^©ias. 
distribution; lur©^®- CMs»ia|, ©raenland 
".and United States {Iowa). 
-45'' 
B3igsm mmwTA wMmm» WB • 
cm. jTi#. M) 
Steals $ p#ar-iiliai^®d to ©v©Mal# 
0o3>Qrs. Bafk-teowa.* 
MMBS&B.* »»«W, plug-shaped (Madsen). m our sp©©iii»iis -felie 
mioropyle was broad, aeasuriji^ tip to 7.5 p. 
Odeyst walls with uaif orm thickness of about 2 jtt, but soMwhat 
thicker near the micropyl®. Outer «rfa@# 
distinctly sculptured* 
Ei:tra~r«sidtt&l body-i -absent. 
latra-residual body: large, sharply delimited, ellipsoidal 
(Madsen). In our specimens granular, 
coarse, without a fixed form. 
Sgormation tiae; 50 to- 6Q homrsj avemg# 55,,^ottrs. 
Lemmt range, 3t.# t# 3t.6 Ml asas 36.0 jtt| Md© 35.7 ja. 
Breadth; rang®, tS.# to 31,4 ]a| aean 29*7 jil.aod# 30.0 jsi-
ifeaa shape iadeaEi l.t. 
Sporocyst; civoidal, with sharply pointed sad, Measuring 15.0 
t© If,§ p by 9-0 t© 10.# B. H® aicropyl# 
was s##n as mentioned by mdsen. • 
Sporozoite; as usual, with central nucleus and mmXt rsfraetiT® 
granules. 
psteat^ peritadsi «akii.«E* 
latestinal l^ttlimatl.-im.i. m^nowa* 
gpscific dia&aosis-i (1) not growing ia, the taii© -rabbit ©r 
cottontail, 
(2) sculptured surface, 
C3) absence of ^tra-residual body and 
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LENGTH AMD WIDTH )U \Af. 
Graph II. Length and width curves of the species of Eimeria 
from the jack rabbit, Lepua townsendli campanius 
Hollister. 
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Oeserifeet-bj Ma4s«a 1195^) .froa I«©ims SSSMSIE* speties 
Is her® reported tm the first tim# from Ltiwis tQwaseMti em-
paaiits tmd from tto© Umlted Stat#g, It was foiiai la f ©f tli« 12 
(75 v^r&m%) jaek rabbits #s;®aift«4. 
Gro8s-i:af«et.tm» «i£^«ri*@»t» w«r® asgati-r® for tarn® w&h-
telts aa€ tottmtail#. 'Oar spstineas a auefe wi€#r ai^ro* 
PI'l® tMa te4»©a*» sp#isla®as. iat« olieyst wail was tiil®&«r a«ar 
tlie Ml®ropjle aaft'sewral sp«#ii»i» show^A tli® aarglnal'lappet 
aroaaC it. S© otfesr tiffereii#®® wtr© a©t©d. 
Q»©igmi>faiiial 4iiitribttti#ai Si-ttsttlaai" aad Icwm» 
•fiilil© II, Sistritetlim ©f ..sp©#i#s ia iasfe rabbits* 
I ^ "1 i' • si. ' 
labblts JMt# ;l».r^bgrt* sl.» - g@ptga-: aaeri* :S, Irrasiama 
:' • laoai , t #ea|.»t»i1ri<initlis: oam if.eiiap&nlug 
J  ,  5 -  .  I  s . ,  f  ,  s  
I 10- i-a. ' X X . 
Z 3-14-42 . ^ x; ^ x ^ X 
3 ** X • X • 'X 
4 X X X • 
5 3-11-42 X ' X X X X 
6 •** • X 
7 3-22-42 XX X 
8 « .X 
9 •* ' X 'X 
10 4- 2-42 X 
11 « , • X- • X • X 
12 ^  X 
coGcwik m oTsm lAiiifs MB mus* 
2.. I:MKRIA gPORE^ NHSCIUM, 19Z3 
ca, II,. fig, IS) 
BMmi strikingly narrow, usually ©ylimirlsalp aor# rarely 
©lliptical aai fr#<iueatly weakly b@Bt into 
a bean forxa# 
6;Olor; eoapletely colorless or with a f#ry.w®«k tinge of y®llow» 
Migrowlos abs«nt faetjoraing to Hi»s#lLmlm a ©lear mieropyl® 
0©wl€ not to® wmmnim&.U 
Q^yst wall; witJ^ umifoa thletess®, «xt©pt n«ar tto iii0ropyl® 
wii@r« it is 
Bxtra'-'reaiattftl feodyi present, of constant .sis«, hm-nkln^ iowa 
into small individual p?aiiul6s after th© 
completion of sporulatloa. 
aBitrs«*reaiAmal r©un4t«&, larg®. 
Biornlatioat tiiats luolcaoiin.. 
r«ng«, 26 to- 34.-©• |i| mmu 3t..O jtt« 
Br@aatbi rang.©, 13.'O to ao.o jas m®aa 16..0'^-. 
Mesa. 8liap# index? 2.0». 
gporoeyat.! ovoit, with poiat'Si aat#ri©r «a4. Stieda's feoty 
pr#«©st» 
Sp.orogoite; «l©i^ate, «itfa largt refraeti-r® granul«s.». 
I^eiatQttt and 'pat«at ISMMS* unknown. 
Mtestiaal lo©-.&lizatloaf smll intestia®. 
IMta givsn for tJi@s© .sp.e©l«s w«r.» ©'btainiit trm tlie original 
A@00ripti©as,: 8in,0® n©n« of them k&re b@-©n ©xaaiaed fey the 
author. 
Sy©0ifie aiagaosis? i l )  specifioity to Lepus spp, 
{2) absence of mioropyle, 
(3) presence of large extra-resldmal 
body, 
C4) intestinal loeallgatiott, 
Gro8S»iiif©©tloa ©xperSaftnts emitiotet by Mleseiittla Mve 
mimwa. that this sp«©i## do«® aot grow ia taae rabbit«. the 
author wm unable to iet#«t this sp®«l«s la t^ Iwa ©ottoa-
tail, as reported by Morgaa ami Waller fl94i-J» A closely related 
spesies was mm& aeole^ri® Cs#« 30} hf the author• A 
.,@.«parisoa of the fl,gar®s ^rm by »l®.i#hul2 {If23,J aad 
Seho©B«#rs <19361 for leporia aat Pl» I,, fig,. $ for neoleporis 
ll.lustrmti>s the dlff«r«i®#». 
distribution: lurop®. 
2* liMiRiA PAUL:^tma r«sieA» 1932 
tn. I X X ,  Fig,. 20) 
Shape I elllpti©i^«®loagAt® ant regular, .flatteaed at ttte aioro-
pyl© sad# 
C?olor: heavily bile-sta,ia#d. 
Migropylei present, distinct, very large Ca« seen in yonseoa*® 
figure). 
Oooygt wall I ir#ry thl©k and formed by 3 membranes; the inner-
wm»% thin and adherent to the sporoblast, 
the median thicicer, separated from ©aeh 
other and from the outer one, fhe latter 
with double contour, striated transver-
sally aM thieker near th# aitropyle. 
bo-dy$ absent. 
'lntra*re8idual body? fr#s®at, »«all and ovoid ims e®#tt in 
Wmamm^s fiigure)# 
*50-
Syogulation tla«3 120 hmats. 
L»a£th: r«tage, 40.0 *© k3*m a®^® 43-0 
Bgftmdthi 3»ang«i 23,. f a4»'0 t4..0 ja. 
ghai>e laAexr l*7» '^  
B3mTmw3%t o¥#lt,, mmrnBUwim ^5*5 tor 7.5. ja, 
Bgf»r®2oit®i •liSBegi'lei,. 
-Fg«pat#at aat pategt ierIMg_s ttakii^wa* 
Btteatiaal lo€iali&atl®a.-i onlmowa. 
ti.iime8i8'i ; (1) speoiflolfey for Sylyjla^g, 
12,1 presenee of latra r. 'IJ. and Imk at 
estra r. W#; „ 
C3) striated wall itnd large aierspyl®* 
Hi#:- ap@ei®s. d^serlteed the Iramillaa har® is fmrf 
related to 1, aalor froa laerieaui iylvll.afflyi» b«t aceordlag to 
Foas#©a (1933h it laeto m ®.r.h. wMeh is jpreseat iji th# lat« •' 
t©r. It was a#ttttoa®d' hj Morgaa aad wallsr il941) as ©©-oarriag 
in the Iowa eottontail, hut wa» not. foiiad Im the pr««®at 1®^®®-
tigatioB C»«® mader 1. aalor h liEp«rJ»e-stal laf«etlQ»s #arri©d 
throat la th« oottoatail always r®T@al®d a dlatlaet extra r.l>. 
ia-th® ooejsts, ia^atesoliit© agr«#wiit with M®ii#ss* (19391 €#»erip-
tioa for E. aaior» 
Gross-iof-totiom ftxperiaente carrisd omt lif !o»9«q« ia th® 
taa# rabbit haT® proved th© iSfteifitity of this sp»oi®a for 
Sylyilaga«. as is th® oas© with S. Mii.or» 
lleojorapMoal diatributioni feazil. 
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FOISICA, 1932 
CFl,. HI, fig,, 19) 
Bimmi oTOit, Btarrow'Sr toward %h® aitropyl» emd# 
Color I 'faintly y#llowisk-*green..» 
Mieropjl#« InTieibl© in iraiaature specimens. Prejscnt in mature 
#]p®oimens, but not very diatinat. 
Extra-resiaual feodyg alssnt,. 
mtra^rogiaual boayi jpr@«^eat,, «l©agat-#i* 
gpQrulfttion ti»i 4S kmirs., 
rang®, tl.5 t© a6..5 m®aa 2:3.5 
Breattta: rang#, 1^.0 t« 16,0;a| a®«B IS,? )i. 
Itean ghape intgxs 1..5* 
Spo^y^eygtsi #v©i4,t ui^l siz# It.O t® 14.0 ly 5.0 to 7.0 ja, 
S£Wo%eits8t «#eor€lii« t© Wmsm&*B figure, as u«ial,. witb 
s*ll refrmgtiT® granules. 
gr«pat®nt i>®rioii u:^niwB, 
Intestinal lotalization: mknown. 
g^«©ifi0 dia^oaiai. - fl) o^earring in the Brazilian SylTilyrue, 
It) atosonee of extra-residual aai 
presence of intra-resllual bofty, 
0) indistinct laicropyle, 
ais speules i«s n^- found in tlit I«wa ©ottontail in spite 
of diligent seareht. Attempted #ros®-inf©«tioa #xp»ri»®at8 
witb the %-&m rs'lslit wer# uB.gue0#ssfml. 
<leimrmphie'al. distribution; Iramil# 
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f%'W WTSfWl^TA Iwl jTwiC JMm i/jf 
MOW IIOM mMBim ma msm 
I* llieiropfl® absent t 
Mter©pyl# pr«®«at 6 
2.. fetra- aM intra-r«slfiwal bodies pMS®at 3 
lotii. residual bodi#s abs«at» or ©mly tb# 
iatra»r«sidual body pr@«mt 4 
3. Saaall odeyst, not w®r 30 jn in l&mgth, aibap# 
index 1.4» normally la taae rabbits {PI. I, Fig. 5)... 
.1. perforaas (Leuokart| 
Iiarg© oocyst, over 26 u in length7 shape 
lsd«x 2.0, in European Lepus (PI. II, Fig. 18 
»B. l^poria 
4» '^F tb,® iatrm^-rtaii^^l body present 5 
'BotJb r#®iimal bodies abs#at |Pi« I, Fig. 
• r E. mima t&k'imotf 
5. Ssall oocyst, not wtr 15 fi in length, shap# 
index 1.2, in Mm@ric&n Sylyilagua (PI. II, Fig. 12| 
.1. 'Minim a.sp* 
iarg© o6oyst, over 21 U in length, shape Tndex: 
1,5, ia the Brazilian SS^EileSlia CPl. Ill, Fig. 19J... 
• .B. pinto6iiaig Wmm&& 
lxtrm-r#sid««l body distinct in ®p©rulat«d oSeysts...# 7 
SEtra-residttal body absent, or eoaslsting of but 
3 or 4 ®paitmles during spor©blast stage 12 
7» latra-realdual body present and-distinct $ 
Stttra-residual body absent or coasiitlag ©f 
but 3 oif 5 scattered granules 10 
i, Tery larg® oi#yst, with sctilptured surface and 
pectinated wall, growing only in Sylvlla^s 
(PI. 1, fig,-T} . .7s. TOlor Honesg 
lot as abo^e, growing in Lepus or Oryctolagus f 
•53* 
f. mean length 31.0 jm, step# ima®x 1.6, 
with staall rtsiidvial body and coaTex Mitrofyl© 
CPl. I, ?ig» k] #,.•..••..#...*•#..#••..••1. »dia Eessel 
Medium siz« t© large oScyst with, a marginal 
lappet, shaft® index 1.4, with Tery li^g© extra* 
residual fe©dy and concave micropyl® iFl* I, 
1} ,,»•!» m&mm ?«rsrd 
•Sase as, Ahm®, 'tout. specif , t&w. t»mm, .«.«•!. magna form 
¥oi>iS^Sii a.foim, 
10, Tfry large oocyst, »san length 40.5 ;a, ®xtra-
residual body airera^img over 12.0 ja, shape 
Index 1.6, oocyst will thickening toward the 
aicropyle (PI, II, Fig. 13} rohertsoai Madsem 
Mot so large as above, extra-rtsidual body 
swll or scattered throughout th«\ oocyst,j. 
th® oocyst wall with uniform thickness 11 
11. Mean lei^h 3i»l }k, shape latex l»i# -extra*-
residual body granular and spread over ai4 
aacmg the sporocysts, in Lepus {PI. II, fig. 14 
• • • • • • f t ' ^ i s e r  1 ® a n a  n-.sp-* 
Mean lejogth 2i*5 ja, shape index 1.4, ®xira-
residual b#iy saall, in Sylvilagua {Fl» II, Ilg. 10)..•• 
« • ' • • » • ' • •  o  1 1 . . # « ». • •/«'• • • »£•' f 
, SQneagl .n.fogMi 
12. Intra-resldmal body present 13 
. l a t r a ^ r e s i d m a l  -  b o d y .  a b s e n t  , .  • . « .  •  •  1 ®  
13. Very large, *ith thick oibyst^wall, »iffl length 
43.0 JBt, shape index 1.7, ia th® arasllian 
a.rlv£laitus iPl, III, Fig. ao) paullstana Foaseea 
Mot as above 4 
14. lloagate, mean length 38.8 ;a, shape index 1.95f 
©iscyst tapering towrsird the anterior end, in the 
Aserlean Sylvilasus (PI. I, Fig. 8) ..•.•.«.•••«•••.«.•« 
, • * . . . • • . . * . 1 .  neoleporls Ciirvalh® 
Oocyst round or ovoid, sha]^ index"*smaller 
than above 15 
15. Oocyst with sculptured surface, wide micropyle 
mean length 36.0 ]a, simp® Index 1.2, in Lepus 
{Pl» II, Fig. 16) ........ .JB.' "soulpta jMadse®. 
OScyst not sculptured, occurring mowa^XXf either 
in Sylvilagta or Oryciolagua 16 
54-
16, Mean length 29.0 9M;p9 index 1.6, latxa-
residual body graaular and scattered, ia 
sylvilaiEua (Fl* I, Fig, 9) .........J. sylvilmai 'Omrlai 
Miean lentth ormt 29.0 ju, in OryGtola^a 1? 
17• Mean length 37-0 >i, Sintp# index 1,8, 
mioropyle, localized ia the liver 
{PI. I, Fig. II) .{E. stiedae Mndemaa) 
Mean length 3^.3 Mr shape index l75> conoav® 
aioropyle, loealized in the intestine 
(PI. I,,.fig«, >1, ......S. irr08idua Kemml m4. 
Bsm mm. Mbm®-, but growing only . in Lepua. 
.««. *:««»* * :• #• .if • *• .• # * *. #•»«• * * m * * m p p. ^' 'i^r0j§^.idua it * 
li* Suhspherical, nean length 32.8 ;a, shape 
index l.l, with large micropyle, in Lepus 
(PI. XX, fig. 17) septentrionalia 
Takiawf ©t al. ' ' 
Ore id, aeaa l@ni?th 25.7jt, shap® index 1.3# 
v;ith narrow and plug-shaped micropyle, 
1» Sylvilagma {PI* II, lig, 11) •,,, E, •gmvigoa Emmmu , 
-55-
cmsa-niicfioss wifH f® amcim m 
tAM mmam,. Gmmmm, mn imz lASsif' 
1. f® SMQW 01 fHB fm& mmm sfo C'OfTONfAiiiS. 
!• SSZS!S» Sif#t.1ri'on was oMaiaeft W tmaiaj 
•sporalatet od®fst& ©f thiS" speel#® t© tte©# fomg 
fh® ©6e-yst-s 'mmrem€ from eottoatails were sMilar la 
siz® and ao:^h0|.o® to aor*l, o'myatB fr&m t-aa« rafe-blt® whleh 
av«rag©€ 21»5 ja ia length by 15 ,.5 1® widtb, fabl# III shows 
the li^gth iffld, "feeeaAth of 1, i^rforaas la eott-ontaila. 
Tsbl® III, Length aad breadth of S. perforans recovered 
from experimental infection in a cottontail. 
« 
• 
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18.5 1 2 2 I 6 
20.0 2 f 5 1 19 
21.4 3 ,• M 12 2 33 
at.® 9 46 26 1 $2 
24.3 7 23 16 1 1 4i 
25.7 2 3 5 1 1 la 
total t4 99 65 9 2 2Q0 
M© speelaJL ir@r©. ote®rrs€, e eoMltioa attritetefi 
%0 tke faall tos® gives• -a© pvmpm%mm% period was., 5 d^yfi ant 
the patent p#ri©i fr« II to 24 Aajrs or tie memm m in taa®^ 
rabbits. On® eas« of aatutral iof'totion is tli« laboratory was 
Tsrified, folltwring pla@®a©at of a ©ottontsii ia a tM© rabbit 
oag®. 
issmmm^ •Oottoatalls pr©v«t to b® reoeptlT® to tbis 
sf®©i®s* fb® p?©pat#at p«Ioi a'r«rag®d f days bmt tb® pateat 
perl-oa was irragal®-, 'wmrjiim froa S to 17 day®. Ooo.yats r®- . 
©©Tared froa oottoatails •mm, hmtmrntt similar to those obtaia«d 
froa taa© rabbit® wbieh averaged 38..3 m im l«ngtb by 25.6 ja la 
widtii. Table M »howB tba'rsaig® ia siz® of tbe ooeyats r@-
oof@r®d from tb® p®ll®t# of tbe eottoatalls. 
!• BTILDAB. Io atteapts w®r® *4® to grow tfaie sp®-©i®s, is 
Msaras eottontail®.: It would p-obably pror© to b® iafeetlv®, 
hmmvmTt •beaaas® all other speoles' fro* tbs taa® rabbit, in 
wblob cros«-iaf®otioa has be®a att®a®t®d, war© abl® to dtvelof? 
in tMs host.. 
.. M. Ho ooayst® of this spaoi®® froBi th® .taji^ rabbit 
war®- amllabl®' for ®ro®a-t^®otloa to oottoatail®. 
, 1. gPIl. -fhl® sp@ei@s was also able to p-odwo® iafeotioa 
ia ©.ottontail®., but mo a^ymptoaology was appareat. 'fh® pr®~ 
patent period was from 5 to 6 days aad the patent, period from 14 
to It days.. Oooysts rsooverad froa aottoatalls, as shown In 
fable ¥, and tMs® from ta» rabbits w@r® aiailar in morphology 
5?. 
fabl® If. ]yiiig:tk aad of M. Irresitea i^«ew®r®€ 
froa #xie:i'la©atal infection Xm a/©o'fc'fconfall. 
Length IreadHJ^ ^otal 
w 
: ZQA ! J J 11.4 
s 
I aa.s 1 24.3 1 25.7 
# ' * 
• * 
s ^7..1 :• 
32.S 1 1 3 4 S 1 li 
34.3 • 4 f i 'n 
35.7 4 15 12 2 33 
37.1 a 1 7 14 24 
3S.6 1 4 ^ 4 1 1® 
40.0 1 1 
total 1 3 13 40 46 4 w 
fall® ?. Z»u0h mm to:r«ii4tb of 1. m#aia ireeoT©r@i twom 







i • s 
; 15.7 s 17.1 
J 
E li.6 s 20.0 * 21*4 
« « » t 
s 22.8: 
24.3 - 2 1 1 1 5 
25.7 3 3 2 1 - 9 
27.1 6 i 4 1 • 19 
20.6 3^ If 4 9 1 36 
30.0 - 5 3 1 - 9 
31.4 «•» 2 2 4 1 9 
total la 16 17 3 - 87 
-fS-
«at ste®. t&«, ©yiginal taas ratoMt stwilm av«rag®€. 30»Q m in 
toy IS .-5 jai ia wiifcli# 
1. Ms pr®vi©«.sl.y liy itiiter C19331, thim 
sp#ei«fi .i@ laf ®©%lT@ ©@$%#a%aUl», pr©€m©iag mmi" 
ti©.ais* fem.-yi® tMrt ©ixtk iay the ©©ttontalls sliisiwst 
eoat, ImB g€ apf«®4 smttmmi, p«ll«t»», fli@ 
pat^t iJ-eMot m'r€rag«d, 4 4ay8 aa4 tJb® pmtmt peri©4 14 iays« 
fast mybitm iat-«#tsA at th@ ,wi« p®i'iO'i witfa i€«itieal €©8ag® 
amt ©ttltai'© hat a jrsiat'«-at f»iPio4 t^m 6 t# 7 tays aad a fat«at 
^perloA «f froa 12 to 21 days. Vai-iattoa was to ext®t mot 
©aly la the 4i»att»ii ©f tk® ^mprntrnt p®-ri04, tewt also im sis® 
of tb®/#i©yat«# Wi» TOi?ftol©gy, w«s #oastaat, -aat mm 
turtimt w»d.lfl®atloa.® ©©©tiireS Is tfe» rtsliwial bodies osr 
sp©r0©ysts.. drafli 111, the «im« ©f 1. m&mm twm ©ottoa-
tmJLl. a»4 t»if rfi¥fett«. ¥«latl#a 1» •m»pas'«Rt ms^t only la the 
bremdtb ead l^ogtM tet als& im sSimpm 'iata. hmlm 
iMltatfts '^@s# tlff«ip®ii0@si 
BSsenalQiis l#Mt'3b isS#x 
Original tMa rabbit straim 20.35 35.57 1.73 
First paaaag# into oottoatail 19.46 30*09 1.54 
S#ooM pa»amg« i&to ta^ rabbit 20.43 35.65 1.74 
• JCt is afpaz-ejit, ®f«a ia .spit® ®f .Ufa© wM« leagtl; raag# 
M" a#i# ms #e»a8M'«rat»ly vditm tJii® 
9p@@i@B gmm im U10 €&ttomtail. Thm mome^ s©i« wm s^im 
3tm»tm'blS,0k&&^ 1^« m&ymtm r@mr&roA f.3MM tfe« •©ottonta.ils were 
p&3S0d Mek intQ' tb# ^tne m^liit* 
F\^ST Fy\SSA<SE. \MTO COTTONTAIL 







IS 17 la SO e.2. 2.4-2.3 2.7 2.© 30 52.54- 35 2>7 38-q-O 
LENGTH AHD WIDTH \U A-
Graph III» Comparative size of E. magna in tame 
rabbits and cottontaTl. 
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a. fm sHKss Of WE mmmAiL. BITO mn' Miem. 
!• ramts which »-
®®iv©a 4os«s wp t® i00.,'000 Q^&fmta -pf this sp©.©i®s., failed 
show iaf«etiom. 
B,'- Ma.IOB» fhr®# yomig ®ji4 two aialt tame pahhita w#re fe4 
a©B®@ up to 50,000 (5o®yfts, and no iafeetloa derelopM. 
1* BgQUPOR]^* S«w®sal liif®©ti©iis 'WW# obtalii.®d with this 
whem. odejrsts wmm f#€ t© fmm tarn® mhhit® Cs©® imge 67). 
1* MSSB* fmw^ rahhit® with omfstm of this 
i$p«ei«s failsd t© ghciw infectl©a. 
!• media. 'O^ysts ©f th# glngl® ease of aatural parasitism 
of thia foaad in th© ©ottoatail prisved t® h® iaf®©tiT© 
to the taae rabhlt* It is appareat,, therefore, that th© ©otton* 
. tail is ®lth#r 'SB in#M®atal' host to this sp®ei®® or it ooeurs 
gporadioally ia. #©ttoatails. It ©ae«rs aojaallj ia tarn# rahhit®. 
!• tQm. -HOlg^I. O&fsts of thi® fora fo^ad in tiro 
©ottoatails w®r# »t iHftetive to %mm rahhlt®, aad it therefore-
appears to b® physloloiloallj a« will as aorpholo-giemlli' dif-
.. f«r®-nt:i«tt«d. frca a®Aia mm it mmm to tsa# rahhits, 
2.. SII SfEOIBS Of THE JACK RABBIT IWO TA*' HAIBI® 
AMD COTTOKTAILS. 
SeT«»l att@i^ts w»re'*ad# to grow ®aoh of th® sptolos foaad 
ia Iowa Ja©k rahhits ia tas® rahhlts aad oottoatails. All, trials 
61 
ia, fa Hill'#, mmm. m^hhlte' trom ©©cei-
aiii w«r® •uis@4. flii© #x|>®ri-aea%ai -iwork-ladleat©® that taa# 
i-atobits' are «©» ©l^siA.y to ©ottOHftall# than t© Jaek 
r&fefeits. It .al«0 Xeals mm^ to s\isp#et tfe« a©it--©eemrr©Be© • .of 
thm liiBQMa ip®©ie« mXmmlly fmiat ia tmm 3?abtoits la oth«r 
s^eeles of |aek rafeMt*, Sw*«, m |ss.le .yabtelts w#!"© • avail-
afel$ foT ©ross-infectiom tielals: aa4 m ©^©rtaeatal sss#rt.i©ii 
eaa IJ# a&4e ta tMs e©aa«©tion. Fuirfch#!? «3qpnsrlm«ats m th& 
siibjeet are a®#€«4 t© establish this polmt. 
•62' 
IXSll'IlBIfAIi STO521S WMM 
MsAo^mms Oyiil# 
BtT@lopieatel st«^@s of g, -»#alepogl8 w®r@ fomt %&• fe® 
loeaii2®4, ia tke apiaal process. #f tlie ceciis aad la th® 13.©©* 
o©eai iralT© of th« .exfftrtoaiitally iafestitA. ta»© rabbit. fMs -
lo©&limatiom is the saa# as t.hat report@i bj Waller anft 'Ifortaia 
ilfkX&) for S, leporis Iprestiaably Beolggori®j la eotteataila. 
.Endogenous stag®# of !• n#ol<ip®ri® Jhaw tM ssa® loe.alizatlott la 
botli cottontails 'smd tmB rabbits,- is ©asilj 
deteemea Misroseopi«al.lj «ft#r th# 5tfe^ tar •^«n th® apleal pro-
.e®ss of tb® e#«m bseoass wbitlsb, ©Jilarg«i •and «bo«rs lisip#r«ie 
blo©4 -ressels, fb# usmal ©ortorold asFiot ©baraeteristie of 
©-oeeidla i«sioa» was iiatiaet oa ®aa after tbe 6tb daj. Tb® 
il#o-eeeal. rmXv^ is »fp&rmtlr attaolsM aor®' toring later s.tmg»8, 
aat ©as@® w^nt m&m .ia wbieb, it b®#aw so »ml-arg®d as alaoat to 
©b0trtt©t tbe passag® of iat^atiiial oooteat to tb© larg« iat«s-
tin# ant ©eow,. 
Dariag tb© first tbre® dtojs of ooofst eliainatioa tb®. ©®®al 
©oateats, large ittt##tia®, aa<i ©-r-ia p#ll«ts ar® beaorrbafie.. 
Bsfort tbis period tb« Itwea im fill#t wit.b a easeoms- aattrial 
la wbiob a®roaoit«s aM l®mooeyt»» mrw abmteit. fb© ©pitbelial 
layer is darlag tb® <^-efiit disobarg®. lateas© 
deS't'oaaatioa of ®pitb«lial e«flls aaft bJWorrba,g© results, aad 
Immmftmi, m&imlf lymphmftm Mm€ «tt«laoi(ii.il8, wtm present la 
mmmmBirn tlni farasltlg^d mmm* Oth«r Iwloas are 
tto.® sftM© .as kMma tm ©tter priivioaslj »tuti©4 spe©i®s., 
••As a®atl®aM.,. • tli.e -jprspateat p^iet tor thm la* 
•f#©tl'©ii aireragii« 12 days, wMle t&« patent perlM is a¥<»t 1.0 
days# Stor©a©it#s Ill, fig* 21) wmm 4eteeted ia tfa® 
•o®«al laa»a mstil -tit# k%h day after stuialstratioii of tli® ©tteyst.®# 
®tis p3fOT®» t^t tiiey aay a ©f froa 1 to 
4 4ays, ttrns •«am8iag & gupe.i'positl'im'la'tM® 4eir®l0paeiit of aot 
oaly tifee fir»t, Uat sutos.et^eat geawatiQH® of Sfoip#-
2oit@8 Tmm9m& fr©a tfe® ##©al lm« faai thm mm® mrpk&lQgy 
m tMm& «tlll wltkia the sperosyst* -fit# afsfrsetlv# graaitles 
aeqalrei a re-idl^sli ©.©l©!* iri&en »t.aiae4 iltfe. ©©Idfaoi-n*':® poly-
©toom« m@thyl®ii« lilm®, fM awrag© Mmmsimm mre 14.3 ^y 4.5 
ffa® "'first seMizogoai© g©a®ratioB i.@ ppoameet ly ^pctros^iti© 
InTasium of tli® »p.it&®lial e@ll,a of mm api^^al pro©®ss, aaisly 
thos® l©talim«4 at tte %ottoa ©f tb®. ©ryft.#, Jmmg 8&kizmts 
CFl, :1II, fig. Ml mm fo-tiM is %ke «pltlielial layer, aa4 lat®r 
stage®,' pp-lnQipally M-tiar® (?1. Ill, ,fig. 25.), ia tM« 
tmiea propria ©f tto misotis aeabrao®., f^is aigratioa of in­
fected e®lls &gr@®» wit&' that dewriMd liy Mats«M.yasW 119341 
.and ek®l®sin Clf4©) for ©ertaia other 8p«©l»s in rabbit®. 
Wo attemft was .aai® to mmeure ®ither growing ®c?liiii.ciats, 
or mtur® ©©ikigonts, ia -wfeielt tli® mlz& depends on tJto flaetaat-
mmbrnxt of m&mmitm* ffe® aatmr® s®]&li.©ats eoatain atent 
43 H® 4i Ill, fig. 24) and a ©®atral residmiO. 
»ss. Thm «s©aFe ©f tut# t&® latestinal lm«a i# 
lny tfae #at ©f tUm 3.tk tsy. M®romo£ts» ©f tlt« 
,g«®2ratlom {M* III, .fig* 251 'mmmhlm m 'Ii#l8aaaiiia ia f©im, 
witM thm amel-TOi mmmeT t© tkm- felmt «ai, fli«j airerag# ao.5 
bf t.i In sis®. Mtros©it«» of tMs type w»r# observed Im 
sa«a» until tb® ith Aar# iadi@tttiBg » p«ri©4 ®f 4 iays fear 
eoj^latioa of tM« first g®a#rati©a of s©.iii2©iit« 
fl-e ©f ©tli«r «fitli@lial ©©lis by first g!®B®ratl©a 
mmmzoltmm gives rise to %hm &m&u& aehimgmlis geaeratlas, 
wMeii attaisi its fall i©v@l©fm©at ©a th& ?th day. Qrcwiug 
fieiiisoats ©f tM.s f®B#rati©B (Wl* III, fig. 26) ©am b# s#®a m 
til® &th day. :liatttr« sekizonts stow fr«m 59 to 72 a«r©s0it«s 
Cll# III, .yig. 27) wM.ek, ^aft©r breaking fr©m tli« «ell« ®ad 
fallii^ into tiie lw#m, mwmmm 25*? by 1,,5 ». •fb#s« »©r®zoitffS 
art erit&idia-'-lik® Im f©m, .witli ®a« laelems «d 4 or 5 sidero-
ptoili® graii«l«» (Fl. Ill, Fig. 2i). ^tmstiaal &mmm. rt*eal.©d 
tM.«ir ]pr@8-®ii0.® ia ei« li«®» matil tto ftM day. 
mkimmtB £«r %m. tMrd geseratioa fPl. Ill, fig. 29 m&: 10) 
fmlly «atttr@ oa tb® ftb day. . Tm& tyf®s. of itebissoats mmm t© 
b® ^®0aat 'is this g#B«rati.o»|. a s»ll#r (fl. :III, Tig. 3'2), witb 
an average of 14 «®rosoites •«»€ a largar {.fl. Ill, Fig. 31)» witb 
60 to 86 ii@rogoit#8. Maroaoites of tb© amllar sebizost (11. I?, 
Fig. 33,b) »,asnr# li.O by 3.$ m, wbareas tbose of tbe larger 
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pre»«ae© Qt pl«stl®..aat sl4»r«pk42.i@ wM#r#as 
•%m latfc-ts' pos»ss ©alf slterofhilli© «^aaml@s. With 3»lafl®14*s 
,li^t.©3^Xla epp«.ar m »i«3Ll htmk 
wiie^«at la tooytm mm- ^la»tt© ©f 
a-s<a#iAat ®©l©r'm-ss«fiat«t wlM swbII bltt# 
®ramml«s. m tiies® fiantil®® a.!"® tli@: aoi*' 
n'mmrmm, %o tk# p«ripfa«y -©f- t&# aa©ir-c%®®@to©ft® 
CPi. If, .3#I fiat glTe -rime to tim s®aferiua#s mt tiiB 
©o@|-st. Young CPl, 1?, Fif* 3f} &-m fe# #.««». Tsf eat 
uf tto llth mf:» 
fhm israsiCKR ©f sells hf s^Tcifal ««r©ga»®%®©'|i^®s fesi-etofor# 
mm%l6nBi. h-y several mitkmm mms -rtrlfleA. As aanjr as l-i.^strng 
i»<srogsa«toeyt®« •s®^ witlila os« «i«ll ©r, »#S-©ysti a®8"fc"| 
m« .•a'r#rag.® a«afe#r wm %.^me to fk« 4«sigiiatiott "eckjstit-
a.#at-®#ll« is |jr0fQS®t %•© ®#11 wltii 8a®M a mltlfl® 
•QitjttB- fasset lat# t&» l«a®a ttsnallj tmmiM tls®», 
©r ia tb® l«g® lat®»tiii®, 'for a |»riod of 24 t® 34 Immm, -aft®? 
w^ieli tteif ay® wltli tfe® pellets, «jiviroim@atal 
©©aiiitioas ®Msla®t a^©i«a %hm»- p®ll«ta ar® profttlom® tli® 
sporogonl# lit® e,rel® eas««s» 
47' 
Gc^paratlT© .l^®©ti©n in 0ottoa-
taila 'ssd Tmm 'laliblts. 
la QT&m t& mmf pQSslbi# fill's lologieai ^.tftrnrmms In 
%mm jietfetolts aai, ©ettQatalls, a s«]ei«s ae iaf#etloas mm 
aa4 %Um wmxkXtmmk sfnaptomi ®t»€ Q&^fst «llaia«tioa &m 
A total ®f 54 ,roa»« time iral&toits, all ff®e froa mmlAia. 
mmpt ©f tkm first m&& mg@4,, w^rm intrntei. with 1» aeoleisQriS'^. 
With te® ©xee.ptions ©me naturally liamuii© rabbit aa€ a tmw 
©Id aai teel£«, ail w#r© susceptible. 
Bailf «:iialiiatisa la#r«as#i wmpiily to a proa0«»e..©4 
,a«xi®m on tM® ItoirA 4ay, with a aodermt® after thl# 
ferioi. Sraph IH e«]pir®s tkm a-reraf® •M»b®rs ©f o^eysts 
®Haiaftt«A toily W 5 tan® rabbits: aot'br 3 ©ott-oatails, mek 
•Immlmt&A' with 150,000 o©efst#. 
Th@ pretateat |>#rl©4 was f©iaa€ to averag# 12 €a^», with & 
rang© ©f fr©a 11 t© 14 4ajs. fh« 'pat eat p«riod aT«rag«d. 10 4aj», 
with a jmag® ©f frai 8 t© li Aafs* 
Iji nu ©as« was l&ss of weight aot«t., «TSII with aosmge® as 
hlth a# 150,000 o©@f8t»« Bla»ht® was als© ab»«at. oaly 
app&reat sfm^t#a mm partial Xmsm of appatlt® €«r£ag th« tw© ©r 
thr®® first tairs. 
mr#® #ott©ot®ll.^, iib®mt 34 ©M, mm iaje©t«€ with 
150,0#© o&jBts #aiih fwm. th© #«# ©liltiar# as th«t aialnisterea 






\e. 14-\o O 1 
Graph I¥. Comparative daily oocyst elimination in cotton­
tails and tame rabbits. 
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!• (wliose -ar© jfeafiJly 4is%l»@ilsMafei® trma. 1. 
imf#©ted. fl© pti-lot av^yagel 12 toys-, as la. tM 
-laa® imblilt, witii a imag® #f la t© 13 isys, fMe pat ©at 
periot aT©3?a«s4 1.3 Aaya, 3?®agiaf 12 t© 15 • 
As al-^t to® ©3:f#et@4., tfe® aatwsl host siiowet a »oi^' 
sms#«ptlMlitf t# diseass t&aa .t«ae ral&felts. Tm 
4ays ^efoi-© ®llm,laatloa #f tfae first oSoi-sts tls®|' fe®©a» tai®t, 
i®v®l©f®€ a effisat, md s-&tow«t a wiyl£«€ loss of appetltft. 
•to® of tlita k§A 4£&jrri.@a foy two tays ftft« oo'©fstss wey# fiipBt 
mm in tk# p-©ll(its,. fh& •ot&^ two tot oaly s©ft#»#t p@ll«ts 
tm a fcfloi. of k A&y&p Tkm mmt mMmt sfmptm w&b losm of 
w»igtot, • whloli la mm raliblt •toofp®^ m aa©Ji as 50 ptreeat, ill 
tb?®« loat wsigitt trm thm Stl aft«^ iB^fiotloa up to th« 
t&lM toy afteip ooeyst ©liainatlo® |6 to 8 days).' Attmr mlimlum" 
tiom of' oSey-sts eowwaeet tto smb%tts w®r®' f«t grten •alfalfa to 
slMttliit® fooi. 
•T3a« amfetw of -oStysts f£V'®a off 'by tite oottoatall -(s#® 
j^mph) wm@ meii ^eat#3r thm tl» %mm rabbits. ISi© ©llalaa-
tlOH emrr# Is rougMy slBtlatf, btit ifis#s: abimptiy to a 1®¥#1 
©a the seeoat Amy of t&e -pmtmt ptrioa,. mm&hltm «t aaxlsoa <m 
t&e tfeii3f4 aafi foajpth day», -.aiid tliea €ro-ppli^ sharply to a low 
l#rel oa tM# flftii iey. 
It £8 appiOf'Sart t^fcat te-'Spit« tte Istf^ a*aab©i" of oooysts 
g£T«ii off Oaily mm tM# m&m mTkeA smso®ptibil£ty of o^ottoa-
aat tto third oa.« was fi'@« f3?» G©©#i€£a, All wmm 
•70. 
%k@Tm was a ,g«ii«*al similarity In th® d®"f-®lo:^ n*b of %hm 
iafeetiom la tests» Emmm-t witto %m d©«mg@ glT®a mttm*-
tail# lest weigiit tttyiag- t^ © iaf^ eiitloa,, wMl® taae  ^ rateblts <s©a-
tiamsi t© gain., Be liigk®  ^ «@s#» theai, 150,000 ©©eysts ws trl«4 
in til® 0©ttotttail, tomt eci®pai»£«-©a ©f mffrnts Qt this dosag© wit to 
ligliter mm smig®st« tMt still higi®* tMa tWs aigHt 
kill %m rafebit®, 
lff®©ts 0f Stfial Fms»aii#0 is faas. ftaifeMts-
Aa iiif©oti« of 1. B®ol#Bogig was #stafeli8k®€ im a taa® 
.yabtoit hf &mm'^ lw£m%im twm. a e t^toatail, and m®u passed 
ttoou  ^five aMitieaal sm©#®s8l'r@ f«a®ratl@s» la ta»® mbfeits,. 
,2ii aae-li ©as# tb© .ioft^ tloa tos .positive, witli pf«pat#nt 
aaA patmt f©rio4s siailaF t® tltes© im tUm ^ottoatail. M© waa&em-
iMM of %h9 pai-asit# w«ia ainlfest, i:p«3ar«lati©a ©oatiaitad mxmBLllf 
aad qmaatitatiir# eoaats 3?@"real#t as app-araatlr imifom ©o#yst 
sl;tolaatioa ttoromffewt tfa.« sti-ias. • 
li«»#t:ri«al Bt»dl#s ^aada laf®etl©B aad tteoMgh-
©mt tit® 'passagas failed t© di«ci'aat»ta aar gi'aat dagra® ©f slas© 
Tariatim. mmm® diaeasioa® ©f a kmMrad oSeysta saaaared 
daily dai»li^  tlia seyias .a^a l^-raa' ¥«lo«r, {Arm&m takaa fr«M 
tk© s©d® ). 
^assagas : ! 1 I 2 i 3 • '  ^ •  '5  5 I 4 (a ;ot^ oat.alij 
.:&@agtb 3S.-a 38,0 39.3 39.3 3i.§ 38.6 
Iraadtli 18.2 1«.4 19.8 19.., 0 19.5 18. t 
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0d©jsts frm t-to© fassage-whea back t©-
mttmtmtl pr©am0©€ soraml iaf@et.l©n' wit fa pyepatent aai patent 
f#rl©is whMk wMkim tii© mrems@ |12 mA 11 €&!« 
y©sf#©tlv©lr|«'^- MmsurmmtB ta^©a mm &Ib& mwml {& |« 
• !• tt©©l©p©gie Is, t&®B, a paraslt®-wltk • til® poteatialitf 
©f galalng a mw ls,©«t fa tfe© near frntmre. , Ctee ©as© of sp©a* 
tmrnom iafe©ti©» was a©t«i i» tii© rotMB wh©r# tli© rabbits wmm 
»aiiitaia®i* E©smlt« obta-ia^d sliow ttot a© ap^ -^eat aoaifiea*-
tioa, pfaysiol©gi©al ©r bi©a®tri©al,' ©©©arrei». ttos ai«onstxat» 
Im th& ©apteity of tM© ta»§ rabbit t© hsrbor tii© sp©©le»» 
sid®rlag,, hmmMT; %M ag® resistaae© i©v©lopM by a^ult rabbits, • 
«v@a after serial pas-sagto, tli© ©baaeas ar© th&% a ©oQsitarabl® 
amber -of ©it&er aatmrsl ©r artifieial r«iaf©eti©n8 woult bav© 
to- b® m&e b©f©r-® tk« parasit© WM14 adapt laiA ©atablisli itaelf 
la ©14 failjiala* Mo ©a»©» of .natural ijif@©ti©ii mm® fo«ad in 
t.aiffl© rabbits -®xa«ia©€ ia ^©b,. fbe pos-sibility ©f ita ©eemr-
rea©© is,. bow®v®r, a©t to b© ©i:©l-ad®a., 
2a tb© s«rial laaaagaa ab -rariatioa was a©t©4 la tb© baaltb 
©©a4iti©ii ©f t.b®- li©ata. M.1 rabbit® gala©i w©igbt, at© regular­
ly, and s-l^ s ©f tiarrbaa mm mt aotai. 
.'3l*ttalty 
Sxpsriasats r©i©rt-®d. by a a«ab©r ©f wirJcars baif-e sb©wa tkat 
by aijaiaiatratiQa ©f s^ubletJml d©»©8 ©f ©i-s-ysta ©f varloas 
ap©©i«s ©f Ei^ riaf. a ^rtial ©r t©tal l*imity bas b©©a teT@l®p©d 
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•%& . Ml, ©M-ata-eft »• fm liav® failed- to' 
til# . «f &Tmm*imvkai%y Su'tfe® mmm of of 
Bimeria. This is tli© i^aBoa wii|' a iaamisei t© 
o»# #F two «p@®ies:, mmf te©©»® ittf-eot©4 if a tlaii*4 tomth 
sp@#i«p- i». mtoiaist«r#4 mt m©#id«»tall3r gains. «atraiii»# 
tk« digesti-r« maat... A natural Imunitj ,:S©«i to «is$,. im 
i^.i-rMmlg,. at least .is -a© 
perta#atal.«rlc.,©f a g^netio nature kw h^m pmt&ms€ 
.sla®.iii«t.fa#r- Bmh iaaaalty is traaj^aitted offspring of . 
toeM: tstividxials. 
•^•©.author, experlmaatiag; with .]|. B#.Ql»®Qri8 ia th# t®Mf • 
raWit-i lia».'©^taia#€ r«#ttlts wiiich @l«arlf a«eiistrate tta..@ 
pres«ii$# ®f aa acquired aat lasting taaunity,. against r®iafe#-
tioa If %hl0 sp®#ies* groups a.f rabbits, tootk mA. 
r#ar#i. fr®® ff* e#ee-itis w«r® ««t upart aa4 different €#«ag#.s 
#^ejsts mmrm iat# tJto st®Meli» fhm data ©Mais©4 
•aad -otte ^ar«^ .s'h©*a .ia fl« 
2Si tl© fl»-| -Srottf, ©•aig)Og#4 ^ k rabbits frim tim .mmm 
litt®r,^.®»b-l#tkal dosp® $0,000 i^syst# w#re adaiai#t«r«t t#. 
tw# ©f thwi th# oth®r8 .r^miaiag a« .e©a1lr©ls« Betii rabMts 
w«r« iufwtet p#Bitiv#lj.» wkm a s«©:oa4 d#sai®- &t l$0p.OOQ-
©&@.jgt« wm.# givta t©' a'll iadiTid-aals |«®mtr9ls iatelMed)tkm 
first tme t.it »t »hm lBf.#©tioa, whereas tk« @o.ntrolB. mm 
,iaf«®t«4* A third application' of %tm saa« of •©iiysts t# 
the- mttm group iia.s n«gat.iT.®, showiag that aa &®t«i»4 as4 
lastii^ imwiltf was pr«s«tt ia. the rabbits -of gr^p Z, 
fafei® TI. Data pertaining %ii iiaaunity developing mS%m 




















































I©, 1. 44 2.,2:*'21"»41 00, W 4 x3Q,,mQ • 1-30^42 i50^..00t -
m, a 44 so,oo§ 1*" JL 150,000 l-3Q.-4a If©., 000 •m 
Mo, 3 44 Gostr#! - 1»14*42 150,000 150,000 -
I#» 4 44 Gontrol • l«'14-'42 150,000 + 1-30-42 150,,000 
Sr©mt II 
I©. 5 2.2 i«ai-4i 3,ao0 4- 2-X4*'4:2. •150,. 000 + 3-3-0-42 150,060 
»©.. 6 aa 6,000 4- .2-14-42 150,000 •» 3-30-42 1|O»OO0 
So. ? 22 i«:ai-42 ia,oG0 4- 2-14-4t 150,000 3-30-42 150,000 . 
10. S ZZ X*21'»42 25#000 + 2*14*42 150,000 3—30-42 150,000- mt-
lo. 9 22 Control 4)#4« «i» «» «MI4W «».«* • 3-30-42 110,000 + 
#r«ip 21, of 4 rabbits asd 1 §©&trol, frcm a slagl.® 
broed ms tnfc^'ted wltk -©f 3.*0OCI» ••ia.,0O§- aad 25»^-G 
•oicysts, -telf rmbMt 5,' wialeli r®o@iirs4 tM» smll«.«t d«s#,; #©mld 
b# laf®otet a s©ec3»aid time' wkm tii© momLt &f •QmystM ma imTm&m€ 
t0 150,C30l« -labblti 4, 7 and la«ialm»d afttr'tte ftot 
tr«stmmt, '©i® •control, wiiicii m#'left/-a^t mtll %&©• tMrd itt-
tmtttm trial {©f 150,©Oi ©S®:y»t« #«k| na# %im l^alj rabbit to 
d«T©l©p' Inteatlou. «ft#r tli« tMM tr«atseat* • 
 ^ :Ba£lj oSe/st «llaiaatlim of rabbit 5 aft«r t^ @ first •:liif#®-
tl©s aad rabbit f C'^ @«»a'tei'^ l| showed tl®t rmbblt f, after being 
lBf«@ted witb., ||.©0© oicij'«ts, did ac<4u1.re « .-partial, ii«iaitr t© 
mbl® TOi Daily oocyst elimination of 
rabbit 5 {seeond Infection), 
and rabbit 9 {control), from 
Group II« 
IMys labblt 5 s |to,bblt f {eoatr ,^) 
i 
lt»g than 100,000 
1,111,112 
2,650,000 
less than 100,000 
» t» M 
277,773 
150,000 







Vll stews timt t«£3.y elialaation *as a«i®3i 
Mglt®!' ia %M- ©©ati-ol turn ia yatoblt $, Si no ©aa® 
mpmtimmtB 3r'«©«ivti^ #©,.000 m m&rm-p 
s&cwM sathi a Ifwr dally oocyst e3.ta.J.aatl©B ©s la ratofett flv#,-
aft®-!" %h@ flr»t i»f#©tl0m witM 3,000 o^eysts.# IBiis prnwrn tMM 
ligfe-fe dmm &t #8#yst@ l«ad tHe hmt t# asQatar® a 'partial .ia« 
Miialfey %® 5* ft»&I@pQgl».« 
files# e:iperinesii ^«3e»lt- ©oaeiasfea t'tost t&e %i«® ystotolt 
fQllm'im a €®sa«« sf 6,©0©-or miei?# #ooy®ts dwelops aa aet«^iy®i 
«ad -laaiittity !• neoleporis. lAll® ll^t#i' Mmm only 
lead tUm li©it ta 'aii ^att^ired and part-lsl IsMiiaity. 
A • to«aity %# was j»eveal«d la -imly 
©»© rabbit, Cyottag aal@,. Wo, 12), wMefc m» jr®ar©d fi^e® 
QmmMi& msA s«%J«#t®d t® 3 t©s-#» &f 150,©§§ ©Soyats @a®M wltli-
©ttt ^©sitlre r«smlt|, l.©..» aot #i.iaia&t©d, •§d©ysts 
©f tl# 8«» ©ttltw® *&®n ,l3a®@tilat^ Int© ©tite^r rabbits dM earns# 
#©@«ldiosls# mi» t# Iwk #f tla© tfc# attt^y did a©t eoMttSt a.ay 
g®a«tleal t®ets tm mm It %hl» Mbbit «ottld trmsalt t® its 
lltt.eirs Sjttimlty %# j|-. g#elgpcariii« mftol^Borlg: is aot a 
,»f#©l®.s mmml t# tli« %a«® rabbit It #»«wi mmime t# atteapt as 
©xplaaatioa far tfe« ,l*«ity :1a t&ld »1^1:# rabbit. It la 
t®y«stlag t© Tmrnhm-, h.&mw%T.g t'M% tM# was tli® oaly ®ast ©f 
•aatw&l .twaaitr aot#4 ia abomt 6i ©^rlaestal 3?abbit«t 
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igal.ast !• Mmlmmts -
ftv# aimlt t«© fott? toes a»t. on# M#&, w@t% ^Iwm 
3.50,000 Q^ysts pi*®vl0tt&ly Im. yomm irabfeits* Milj 
©xaaimtioas^ #arri«A to tte 18th taj ftfttr altaiaistrmtlQa of 
til# spoynlateA ©mltmi"© failed to tM f3?e#@a€se Qf oo«jsts 
In %km 
f&ls »g#-r@sista»e# aay attritettd to tte gr@«t©ir sSiii'-»^ 
laritJ of fomm %«« mbbits ast usttoatalls ia t&#lr 
logleal rmmtloms, ®:r to a 4©f®as« wMsli is not y®t 
fully d©v®l©p®4. ltef«s#tioas giviiji t© mtebita up t# 120 4ay» -old 
w®?# poaiti^«»- *# iitt«pt was md®rt®fc«a t© tkm. 
®m^t f.ei'iiid i&«a ag»- jpsslstsa©® 3& tli© eottomtall 
tto!i» Is && -svlA^a®# i»f' «ge-r#si@tami!« %& S.- a.#<il@BQris uim^ 
mtelt ag well m9- y^mg «« artadily «m»e®ptible 'to iaf«tti@ii, aat 
it- mmrm .ia fi®M»©aitajf«d aslai^-s ©f' all ag@s. 
lff«.@t -.®f E#st--Q®l-c^- Ui®» 
3^®©tiOB and ^m»lt-® 
& o.r€®y t-© i-@ti®»iBt ^ft-ker 01* sat <»oat !« mTT&'^ 
Ijit'td ^t-h iaf-eetisa or parmsit®, i&it# aai bla^fe yatobit# 
wa»© fl.«ptrat«A ia tw© ,gr<mpa- of I was bla©iE| 
II wtetit®, 
Botto gr^tifs w©^-# »pi'«s®Bt@d by yoiaag rabbits abomt 1-8 days 
©M m&. fr®® fT'O® e-o#-iiiidia» oeQl®-i?Ojri» w®» ,tb,@a givttm t© 
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ili« In -aoses of 80,00®'-oiefsts .flit :ir®:sa3.*fe's ^mm wkmm-
t#' M .fdsttiv# fm all yabfetts, witli • a pr«pat@nt feriot 12 
t# 14 daj^ » aM a psriM'sf' t to 14 tay»». ^Me B&WS 




' 1  ' ' • • • •  
Group I (blaok) i Qtomv II (wliitel 
f 
SabMt • s. 
W .« « m ' •• 
. .1. 1 .. a 1 3 s • 1 f. 2 s , 3 
LS • 14 . la '. 1.2. 1.3 It 
Pat®at fifriod. |-4aj«) 'J 14 10 i 11 s 10 
Bl«®«tri@.al, «€ hmrm sMmm als® tSmt 
mXoT'iw mt with mimhmr m sis# of o.i@j8ts #ilmiaa-
t«t. fatol® M skmm tl» asoiiat &t ooe|-»ts -©llsliia^^i' 4&iXy W 
®a#ii indivlAmal &t tM# tw& ^mp&m 
fh® tmbXm »hm& thmxm i»'m© signifieaa#® to 
aa,4 tk»t ii®st~color Jtea ©« eff«@t mf©a t,lte ttmbei' of 
o-St-ysts glTiis ©f- -iallj :la 'Ijotfe g»«ps. . 1% sli#ws also %hB,t ia. 
s,pit.« ©f th® ««y»- d©#« aa€ s«a« ^mltur# thmm i» aa app-ar-#a  ^
'ra.ri.atl©a ia %h® rnvmhew of ©®i|-ste «litelaa%®€ .p#? -sfai^ it 
aay 'to® aae %q s®v©?«1 factors, sweiL as toogt^r©.sistan0», •.itality 
of %hM oieysts, ®t©. 
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fable 'WSLm 'Jtelly oSeyst rnXSMlmtl&m 
©f both, groups. {Simbers 
in millions). 
I Iblaokl. griMp II 
kbit M&*1 X t I 3 «• I- * t • 1 3 
1 3 6 XIO 
2 XI m W 61§ 
3 146 : 56 33 liX. • 167 
4 at •' 36 f 31: ai 5i 
5 /13' 2i' • 

























• iaal 4aj 0f„the infe&tlm* 
- n«a%«r ©bej-sts .l«'sa ttoa XQQ^QOQ -pm 2k kmrs* 
M© maff&eXetl ©r pathological modlfisatlons 
w#r@ mppmsMt ia amir iij.4lfJ.dmal, or groap. fabl® X ahowa th« 
mm of tii« o^jsta per rabbit,. p«r Aaj,. a® well as 
faM® X# Mean l®Egth aad breaitJfc of th« 
oocysts reeotei-ed ftm. "black asi 
white i«abbits, (50 from ®ach 
rabbit measured daily)# 
f • 
i Group I {12 
t 















1 . .  3  
,JDay« 
•li.5 38.6 20.0 X 40.0 1 Z. 40.0 20.0 X 40.0 20.0 X 40.0 20. 0 X 40.0 20.0 X 
t li.5 IC 3S.6 20.0 X 40.0 18.5 X 38.6 20. 0 X 38.6 it. 5 X 40.0 20.0 x 40.0 
3 18.5 X 40.0 20.0 X 38,6 18.5 z. 40.0 20. 0 X 38.6 18,1 X 38.6 20.0 X 40.0 
4 19.0 X 38.6 20.0 X 3^.6 18.5 X 40.0 20. 0 x 38.6 18.5 X 40.0 18.5 X 40.0 
5 20.0 X 38.6 18.5 X 38.6 18.5 X 38.6 20. 0 X 40.0 20.0 X 38.6 18.5 x 38.6 & 18.5 X 38.6 20.0 x 40.0 20.0 X 40.0 20. 0 X 40,0 18.5 X 38.6 20.0 x 38.6 
7 18.5 X 38.6 18.5 X 38.6 18.5 X 38.6 20. 0 X 38.6 18.. 5 X 40.0 18.5 x 40.0 
i it..5 X 40.0 18.5 X 38.6 18.5 X 38.6 18. 5 X 40.0 if. 5 X 38.6 18.5 X 40.0 
9 18.5 X 38.3 18.5 X 38.6 20. 0 X 40.0 •m. 18.5 x 38.6 
10 if.# X 38.6 20.0 x 40.0 18. 5 X 40.0 18.5 X 38.6 
.11 18.5 X 40.0 4M» 20. 0 X 40.0 
11 20.0 X 40.0 * •m mm-
13 18.5 X 38.6 mr mm -m. 
14 . 19.0 X 38.6 <PW» •mm im 
Meam l«.g as: 39,1 i9#5 x 3g,g lg.5 x 39.Q 19^7 x 3f»4 lt.-8 s. 3$.a 19*1 ^ 39,k 
lt,9 3e 3i*9 if.t x 39.3 
•pm garattp ea4 ^tlirougliout t&e pAt#iit ferioA* 
0oa0lm0l«a tan. ttes hm made -ttmt ^gt*«i@,Xca» affe@ts 














































































I « I  
8 # 
xj 
i j  
^  I  o A g  
'4*4 * 
1 1  
s  I  
s  s
f 5  0 
6 *<
i  
I  3  
I  ^  
"  I  ». ® ^ 
«| M. 
i  4» 
•I* 
« '  S  s  
«  






















I  M  
H ^ © P» ® 
f 
I  





-df « # l> 
-•2-
•Of' f&mg m t«st-
aa.liiils. ^ all ^eei#s trm Sm^k mhhtt wer® 
f#t t©- yotiag tmm m&itMts sM mttmt&ils, tet results 
kawe s^&m thmt tJtef me tt»M® to grow im mSMh&w lio-«t, 
•file ®p«el®« mf %M tan# rmltoit wm^ passtt to ©ottfffitatls, 
aal fio# wm'sm* MXthm^ all of %M fifst liost 
i@mm%tm gttete# mM aot tirl®4) •mrm mil® to gyow 
Jjt ®ott«tall®, #iily !• »i#legog.l8 aai J|» atidift f3r<a th.« 
latter Most oould ^ grwm. la taa# fa&bits, 
1' aad J|, lireaii.ua- tmm th« Jaok 3?al>telt were aaatol® 
to &m ©ittoi? ia tea# r»»its or eottontmiln, aad S# a«aia 
fom homessi f3e« ti» l«tt« kmt ©oali mot tm tmm 
ra^feits, «li«rimg'ttos tb« •Btmnmm ot phjslologieal, .»p#ei©0 
:la t&© ^mm- IJaofia, are ¥ei3ig treated ia tMs pipor 
mt«ir tb» mtmgmw fonts. 
•f» &®s@ «3^«ia#ats ppoirt im©# aoro t&at, m tM@ »po«l«s 
of ' tai&' »¥bits ar# »r« slos«ly r«latet ffeylo-
genetitalli- to cottontails ttes to |s©k j»b1>its. 
10. @ii4og«a©ms oyol© of 1. a#ol»oi'tg wmm stttfti«d. ms, 
profeateli' four g«a«ratl@ii»., of »er©Eoit®s wmm fmm&» Th»m 
is a #Mp«rl«^@»itios im %h® of tkm 
g®a©rati0a@-, a'lii tM t^iri gmmmti&m !• apfareatli- 'bi--
ftoetioaftl., giTlng- rise to «»it«o^|^«s -maA to asosial mero-
aoitos, whMk eoatlam® tk® asomal. ]ptmm ^ thB e:yol« 
t«iporarily. 13@s©ripti©ag aat fibres for' tfei# 4iff®r@mt 
-#3. 
w®,li latest inal lesions mm gi-^ss. 
11» J.afee.tion studies witk !• n:#.#le»i>yi8 wr® mder-^ 
taken 1» tape rabbits and cottontails. Ssily eliai^ 
nation tmM. to be mMoh heavier ia eottontails tliia ia 
tan# rabbits, tit® swe' aaouat #f mmymta im girm to 
either host. While the infeotion appareatly toe# not 
serio^ily &ttmt taa# ©.©ttoatails. show a mt&k aors 
marked susceptibility to it, ImSm a® auch as 50 p«r©@at 
©f their weight, M soae iadiTldmls'ther# is m 
tmted %mm 'Qt appetite aat Atorhea» fk& emm& of the 
lsf®©ti.oa was appareatly Wm la tolht ^-hpi'ts, . 
Mg, Serial 'paajiageg with 1. aeoleporis *©re ••xii®mte4 la. t«» 
rabbits. Altogether $ successive pioiaa®## w&m obtaimei. 
l:t«©trioal ittta yield®# mmh imfestioa mA thri».gh-
.mt: the s«rl#s failed''to^ show anytime ¥«riati<m. M# 
fhysi©l<^i«ral a® mlX. m psth&l^i^ftal watif icatioms 
found to. @3Ei®t. ;0&yst# of th#- passage ^ea fed, -agais 
to eottoatail camset infection showing norml si^e and 
characteristies* §» aeoleitorii 1@, t^a, a ^rasite with 
the potentiality ©f gaining a sew ho«t ia the near fmtio?©. 
13. aaunological tests were «mrrted ©»• with •2* neole'porip 'la 
taa® rabbits, •:aM. the'resmlts .©'WalnM permit the ©oaelu-
sioB that when the i©»e given a'bOT© 6,000 oosyets there 
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•fte:*# wmm rmlimei.- la'ttoe ^atfartwiiit #f i©©l,©gy 
aa4 state College, .lg^a«, a«j i»tr® 
tatea tia4©y fiiggestion aa4 ©rl-eatmtloa mf Sr. S. 1. Mmkm, t'O 
whm tb« autiior vashes to- Ms- tteaks fox- mlmafel® 
#ritl©l« ma4 ©eatiattotts -gnUdam'## t-to--o«g-i«3mt %lm wairk, t&li! ia-
wstigatloa m# *€« psissibi#- oaly with kls fj^iendly hmlp aaS 
msintmoBf 
featefml. aotecwlMgseats • or® .als© -•3et#ai@d t® %• C» lar^ak#, 
H®ad &f %h«i tm t& Br, Cl» 0. 
Htsteldksoa fm mmt-m% SMmmut la t&© assistsae® ia 
obtaia:ing, wlM 3?abl>its| t# M, lail«f iiafi -lAlier p?ofss« 
aa-d tmllm mmMriWbmA %& &f -
t&« w«%l aai t#- !•• A-* ai.«i ©f tM Otpart-
3^mt @f T«t«3?i»airy tattol^r, for- fltssiataa®.* is fli^fBi$ye^ap]fes, 
1M.« iftirestigatimi»-patfc by W -©f 
tb® Apri'Oil'teai Ixperiwat 8tati®a, f^» fia-li amt Wilil^# 
Tie® ('H, n* 0©-ptrt«#at ©f tfc# state f©iis#rfatioa 
0aaml-s-s4©B, aad t&« Amrlmm Wlldlif# .Isstitat®, lAem tto® mmthm 
tbaoic,-
-fk# a«tli#i^ wlsli@s als© t# him- aialir®iti©a ®rate-
fmln«s» t© tM# fa«-ttltj «a4 sfcuteats ®f low Stat® a®ll#«®, mimm 
S]pl®ail4 wojpk is .toeing , t«® t® .ta^#v« amt relBfcsre® tli® friaadj 
mlmttmm b©tw®«a t&© llmit«4 Sta*-«a aaa tii© l^tis Aaerie.aa 
e©mtr-l®-s« It i» lioped tMat tMs aapiiifi®®iit jpr#gs»aB will 1^® 
•-S6* 
m tk&t tli# peofl.# - ©f tMt MmwlmB mw" ^wafitr# 
itt pea#®,, ami 
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lOK Of PLATOS 
Ail figamn wmmm 'iyawa imAm oil, with tJi® .al4 
0f &. ia#44tt, fh# @tal© Mas- %h.% r^lum {ia 
aiei-al im4Sm%»$.. iJi mmk 
£ZFLAliATION OF PLATE I 
7ig. 1. £. naima Perard. froaai the taae rabbit. 
Fig. 2. X. 8tl«da« (llndauLzm). from the tame rabbit. 
Fig. 3. E. irresidua Kessel St Janklewloz. froa the tans rabbit 
Fig. 4» S. Bedla Kessel. from the tame rabbit. 
Fig. 5. E. perforans (Leuokart). from the tame rabbit. 
Fig. 6. E. exlRUa Taklooff. fron the tame rabbit. 
yig. 7. X. nalor Honess. from the Uearna cottontail. 
Fig. 8. E. neoleporis Carralho. from the Hearns oottontall. 
Fig. 9. £. aylTllagl Carlnl. frcm the Mearns cottontail. 
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Plate I. 
MmiMAtim m PMS- M. 
Wg. h&m-mi n#foim, froa tlie M^aras 
• ^ cottontail*, • . -•• 
Wis* 11 • Hoaisss-^ f»» tto® Ummw ©ottoataSJt* . 
JTi#.: 12. _ 1* aMtiB Bssp,, froa th«^M«ttH0i«-©•ottoatall, 
13. rob®rtsoai"Madgem«. 'frm the Jae.fc rabbit. . 
yig# 14-. B. amerioana ii.sm.. from t&® . rabbit. 
Wis*' 15-« 1» igr-#8idm ©aapanimg a,..f<a?», froa tli« Jaolc 
rmbbit. 
fig.- 16. 1. ..teSsea, .fr® tli« jaefe rabbit. 
Fig. 17, 1. .»i-ptentrioiialia Tal:iaoff. ®t al., froa tli@ Jae.ls: 
rabbit., 
fig. li, .j. lenoria ®i®.8#bttlm after tii.® original*), 
• Mot atoor4,iBg: to'sfale. 
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Plate II. 
MmMmTxm' & piAm m* 
- fig, 19. M* wiMtmrnSM Mmm&f (m4r&m, after tim <^lgiaal*). 
fig., to. 1» pattlletiaia. feas<»m, (rm&rmim .atfter tMriglaal*).. 
fig., ai. Sii©3?o»lt®s Qf 1. a®ol«^^lg i"@©oir«i'#4 tr&m tk® 
lat®.stlaal lameE. 
Jig. 22. Tottag seMa©ttt wf tto©' 'f.lrst geatratlon la host ®®11. 
fig.. 23. M©r« aavaa«®t schlzcat of tim first t®a©ratloa la 
hQst o«ll. 
fig. 24. Mmlt wltto a®r©s®i%®s aM r®8ltmal aas® 
la kmt #®11.. 
fig, 25. Mero^oltea &t t^® first g«B«ratl©B reeover®i fPOT 
ttee lat®stla®l lw#ii. 
1%, 26. fw© (grcwna sehlaonts ®f tk® »®®Qn4 g®aeratloa la host 
®®11. 
yig, 27. A€mlt sehiaont of tiw »e#oad g«B»ratloa, with a«ro-
soltes mA residual mas la host e@ll.. 
Fig. 2®. • Merozoltes from th® secont g»neratl<m rteoverea fr« 
the latest laal lim®a. 
fig. 29. ©rowlag sehlgoat of th« third geaeratloa la host ©®11. 
Fig. 30. Her® ad-raaeed »©Iilaoat of th® third g®aoratloa la 
hoat ®®11. 
Fig. 31. Adalt sehlmoat of th® third g«a©ratloa, larger t|^e, 
with' a®rosoit®» aat rssldftial ata®s. 
* Mot ae6<ardliig to soal®. 
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27 28 2t 
llFMmflQl 0? VM.TB 
Wig* 521. Mu.lt saMzont of tka tMrd giSEeratiom,. smll®? tf|»e, 
witM s@r©zolt©® sEi 3r»®itoal m&m* 
fig. 33. a. MmTozoit®m of the third gessratioa frm the 
largeir type ©f schizont. 
h. Mm, frm th© g»li-^ tjrp# ^ '  sehisoat. 
fig, 34. fewiflg- mityogaaetoe-yt®. 
Mg* 35. a. ai^t aiiyogiaetoeytes still withia th® e«ll. 
b, adult aicrogametocyte recover## fro® th® ia~ 
testinal liimea, 5 timea aatmaral si%®» 
fig. 36. •{Sr0#lii« aa®yegaa#t«yt®» 
fig. 37. "Ooeystie m@st»©®ll.» 
fig. 3^. Tottog €»©©yst ahowiag deposition of plastie graamles 
to f<^a the exteiml wall. 
fig^, 39. Gocyat still within the tissaes. 
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Plate nr. 
